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NOTICE

This report has been prepared for the United States Air Force by Woodward-
Clyde Consultants for the purpose of aiding in the implementation of a
final remediation action plan under the Air Force Installation Restoration
Program (IRP). As the report relates to actual or possible releases of
potentially hazardous substances, its release prior to an Air Force final
decision on remedial action may be in the public's interest. The limited
objectivesof this report and the ongoingnature of the IRP, along with the
evolving knowledge of site conditions and chemical effects on the
environment and health, must be considered when evaluating this report,
since subsequent facts may become known which may make this report
premature or inaccurate. Acceptance of this report in performance of the
contract under which it is prepared does not mean that the United States
Air Force adopts the conclusions, recommendations or other views expressed
herein, which are those of the contractor only and do not necessarily
reflect the official position of the United States Air Force.

Copies of this report may be purchased from:

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161
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engineering investigations (i.e., hydrologic evaluations, landfill erosion
control studies, and POL tank inspections) were performed at sites
prescribed in the Statement of Work, and simple removals were implemented.

The field investigation program results, followed by a qualitative risk
screening process, indicate that only minor surface water quality
degradationand soil contaminationcaused by station landfillsand
petroleum storage and handling facilities has occurred at all but one site,
the Large Fuel Spill at POW-I. At that site relatively high levels of TPH
contaminationwas observed,and a feasibilitystudy (FS)was performed
consisting of an evaluation of technologies which could be used for
remedial actions. At BAR-M, a hydrologic evaluation of an approximate 50-
acre study area adjacent to the Beaufort Sea and an engineering evaluation
for erosion control indicated the desirability of Initial Remedial Measures
(IRMs) to ameliorate or remedy several situations at the Old Landfill, New
Landfill, and Sewage Lagoon. Recommendations for IRMs were made as
appropriate. At POW-3 POL Tanks, seven tanks were inspectedfor signs of
corrosion. An IRM was recommended to decommission the tanks in order to
prevent future leakage. In the vicinity of the POW-1 Husky Landfill, a
hydrology study was conducted to assess the sources and volume of waterflow
through the landfill. An IRM was recommendedto minimizewater flow '-
through the landfill, and thereby minimize leachate generation. In
addition to the FS and IRMs, where existing data were sufficient to assess
that site conditions have no significant impact on human health or the
environment, Technical Documents to Support No Further Action (TDSNFAs)
will be prepared for 17 sites at the three DEW Line stations, and a
Technical Document to Support Remedial Action Alternatives (TDSRAA) will be
prepared for the fuel spill area at POW-I.
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PREFACE

This Technical Report describes the investigative and evaluative techniques
and resultsadoptedfor the USAF under contractF33615-B5-D-4544/O008to
conducta Stage 3 IRP RemedialInvestigation/FeasibilityStudy (RI/FS)for
Barter Island AFS (BAR-M), Bullen Point AFS (POW-3), and Point Lonely AFS
(POW-1),three of the Alaska DEW Line stations.

This assignment includes reviewing site history and defining the framework
for this RI/FS; establishingthe environmentalsettingthroughexisting
reports; conducting the field investigation program in conformance with the
Stage 3 Final Work Plan; discussing results and significant findings;
providing a qualitative risk screening of identified contaminated sites;
identifying, screening, and analyzing remedial measures; and recommending
which sites require no further IRP action, require additional IRP effort,
or require recommended remedial actions. Field work took place in Summer
1988.

Captain Franz J. Schmidt, USAF Human Systems Division, IRP Program Office
(HSD/YAQ),was the TechnicalProgramManager.

Approved: . "_ /_..
James DLSartor
Program Manager
Woodward-Clyde Consultants
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EXECUTIVESUMMARY

INTRODUCTION

Woodward-Clyde Consultants (WCC) has been retained by the United States

Air Force (USAF),under Contract NumberF33615-85-D-4544/O008,to implement

an InstallationRestorationProgram (IRP) Remedial Investigation/Feasibil-

ity Study (RI/FS),Stage 3, for three DistantEarly Warning (DEW) Line

.. stations. The DEW Line stations studied are located on the northern coast

of Alaska adjacent to the Beaufort Sea and include Barter Island AFS (BAR-

M), Bullen Point AFS (POW-3), and Point Lonely AFS (POW-1).

BARTER ISLAND AFS (BAR-M)

The number and type of samples taken are detailed in Table ES-I. The

maximum BAR-M soil/sedimentcontaminantconcentrationsare listed in Table

ES-2; the maximumBAR-M surfacewater/leachatecontaminantconcentrations

are given in Table ES-3.

Old Landfill (Site 1). The BAR-M Old Landfill was investigated because

erosion due to incised stream channels and coastal bluff erosion has

exposed the fill contents and surface waters may carry contamination to the

sea. One Old Landfillsoil/sedimentsample containedtotal petroleum

hydrocarbons(TPHs)at a concentrationof 96 mg/kg. The Old Landfill

surfacewater/leachateresults includedTPHs concentrationsof 0.7 and 0.8

mg/L. Leachateat the Old Landfillcontainedup to 2 MPN (most probable

_. number)/lOOml total coliform. The risk screeningconclusionis that risk

is not classified as significant at this site. The Old Landfill is

recommended to be classified a Category 1 site because no further IRP

studies are required. Nevertheless, an Initial Remedial Measure (IRM) is

ES-1
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Table ES-I. NUMBER OF SAMPLES TAKEN

Soil Aqueous Waste

BARTER ISLAND (BAR-M)

Old Landfill
OL-1 1 1 --
OL-2 1 1 --
OL-3 -- I --
OL-4 1 1 --
OL-5 1 I -- --

Sewage Lagoon
SL-1 -- 1 --
SL-2 -- 1 --
SL-3 I I --

POL Catchment
PB-I 1 1 --
PB-2 2 1 --
PB-3 I- 1 --
PB-4 I ....
PB-5 1 ....
PB-6 1 ....
PB-7 1 ....

New Landfill

NL-1 1 I --
NL-2 I 1 -- -
NL-3 1 1 --
NL-4 1 I --

Contaminated Ditch
CD-1 1 1 --
CD-2 I 2 --
CD-3 1 I --
CD-4 -- 1 --

ES-2
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Table ES-I. NUMBER OF SAMPLES TAKEN (continued)

Soil Aqueous Waste

BULLEN POINT (POW-3)

Inside Transformer

IT-1 .... 1
IT-2 1 ....
IT-3 1 ....

Old Landfill
OL-1 1 1 --
OL-2 1 ....
OL-3 1 2 --
OL-4 2 ....

POINT LONELY (POW-I)

Old Sewage Outfall
S0-I 1 1 --
S0-2 1 ....
S0-3 1 ....

POL Storage Area
PS-1 1 ....
PS-2 1 ....
PS-3 2 ....
PS-4 1 ....
PS-5 1 ....
PS-6 -- I --
PS-7 I ....
PS-8 i ....

Larqe Fuel Spill
FS-1 1 ....
FS-2 1 ....
FS-3 1 ....
FS-4 1 ....
FS-5 i 1 --
FS-6 1 1 --
FS-7 1 1 --

Old Landfill
OL-1 1 ....
OL-2 1 ....

ES-3
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Table ES-t. NUMBER OF SAMPLES TAKEN (concluded)

Soil Aqueous Waste __

Husky Landfill
HL-1 -- 1 --
HL-2 i ....
HL-3 -- 1 --
HL-4 2 ....
HL-5 -- 1 --
HL-6 1 ....
HL-7 -- 1 --
HL-8 1 ....
HL-9 -- 2 --
HL-IO 1 ....

ES-4



Table ES-2, HIGHEST MEASUREDCONCENTRATIONSOF CHEMICAL CONTANtNANTSDETECTED iN SOIL/SEDIMENT AT BARTER ISLAND AFS (BAR-M) SPTES

Sewage

Lagoon Conlominatod
Old Landfill (Site I) fSite 2) POL Catchment Area (Site 3) New Landfill (Site 4) Ollch (Sile 8)

PeremQter OL-I OL-2 OL-A OL-S SL-3 P_-I PB-_ F_-3 PB-4 PB-5 PB-6 P_-7 t_.-$ HL-2 NL-_ NL-A CO-I _O-2 CB-S

Organics (e_l./k9)

Total Petrol, Hydroc, 96 NO ND ND NO ND NO ND ND NO ND ND ND NO ND ND NO ND ND

Other knalytes_ ND ND NO NO ND NO ND NO NO NO ND ND

NO =Not detected

-- = Not tested

• See Appendix E, TaBle E-2

m
L_

i
c_

c_

CO
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TabJe ES-3. HIGHEST MEASUR£OCOt4CENTRATI0_ISOF CHEMICAL CONTAMINANIS I_TECTE0 IN SURF^CE WATER/LEACHATEAT BARTER _SLAND ^FS (BAR-N) SITES

S_wsge F_)L Catchment Contaminated

O_d Landfill (Site I) Lagoon ($mte 2) ^tea (Site 3) New Landfll_ ISIte 4) Ditch (Sile 8)

Parameter OL-I OL-2 OL-3 OL-4 OL-§ SL-I SL-2 $L-3 I_-I PB-2 PB-3 NL-I NL-2 NL-3 NL°4 CD-I CO-2 CO-3 CO-4 "_

Organics _ua/LI

I°l-OJchloroethane ...................... f43 ND ND _.9 NO NO ND --

TrmchlorOethe0e ...................... ND ND ND 18 ND NO ND --

Benzene ...................... ND ND 14 40 ND hid ND --

Toluene ...................... ND NO 23 34 NO ND NO -°

Ethyl benzene ...................... ND ND hid 7.2 NO ND ND --

m-Xylene ...................... ND ND NO 12 NO ND HD --

o & p-Xylene{_) ...................... ND NO NO 8 NI) _ NO --

Other ^nalytes _ ...................... ND I_ NO hid hid FID NO --

Total Petrol.

Hydr_° {mg/L) .B NO HD .7 NO ND ND NO id) ND .5 .7 ND ND 3 ND .7 I_ I

Wastewater (mpn/IOOml)

Total Coliform -- NO -- 2 -- IIOO 4000 ............ ND ND ND --

m
C_ NO = Not deCected
! -- = Not te_led

C_ • See Appendix E, TaDle E-3
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recommended to control potential environmental effects due to coastal ero-

sion by removal of the Old Landfill back from the bluff with the utiliza-

tion of local labor.

Sewage Laqoon (Site 2). The Sewage Lagoon was investigated because of its

potential hydrologic impact on the other BAR-M sites; the coliform analyses

were added as the request of the Alaska Department of Environmental

Conservation (ADEC). The Sewage Lagoon wastewater contained from 1100 to

4000 MPN/IO0ml total coliform. Consequently,the water in the lagoonmay

contain pathogenic microorganisms for which total coliform counts are indi-

cators. Risk is classified as not significant at the Sewage Lagoon. The

Sewage Lagoon is recommended to be classified a Category I site. An IRM is

recommended to install an inverted filter around the pipe in the northwest

corner of the gravel berm. This repair is recommended because the overall

integrity of the lagoon berm may be compromised by continued leakage.

POL Catchment Area (Site 3). The POL Catchment area was investigated

because spills have been reported in the petroleum, oils, and lubricants

(POL) tanks vicinity. At the POL Catchment Area, TPHs were reported in one

of three surfacewater/leachatesamplesat the detectionlimit of 0.5

mg/L. Risk is classifiedas not significantat the POL CatchmentArea.

The BAR-M POL Catchment Area is recommended to be classified a Category 1
site.

New Landfill (Site 4). The BAR-M New Landfill was investigated because

disposal of materials from the village of Kaktovik is uncontrolled, and the

nature and concentration of material is not fully characterized. In the

New Landfillsurfacewater/leachatesamples, 1,1-dichloroethane

concentrationsranged from not detected (ND) to 3.9 ug/L, trichloroethene

from ND to 18 ug/L, benzenefrom ND to 40 _g/L, toluenefrom ND to 34 _g/L,

ethyl benzenefrom ND to 7.2 _g/L, m-xylenesfrom ND to 12 _g/L, o- and p-

xylenesfrom ND to 8 _g/L, and TPHs from ND to 3.0 mg/L. Risk is

classified as not significant at the New Landfill, and the New Landfill is

recommended to be classified a Category I site. An IRM to reduce leachate

generation, without damaging the native tundra, is recommended; it consists

ES-7
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of cappingthe inactiveportion of the landfillwith locallyavailablesand

and gravelmixed with importedbentonite.

Contaminated Ditch (Site 8). The BAR-M Contaminated Ditch was investigated

because it may have been used historically as a waste disposal area. In

the ContaminatedDitch surfacewater/leachatesamples,TPHs were reported

in concentrationsfrom ND to 1.0 mg/L. Risk is classifiedas not

significantat the ContaminatedDitch. The ContaminatedDitch is

recommended to be classified a Category 1 site.

Old Dump Site N.W. (Site 9) and Old Airport Dump (Site 12). Soil and water

sampleswere not collectedat these sites for analyticallaboratory

tests. Based on information obtained in earlier IRP investigations, both

sites are recommended to be classified Category I sites.

BULLEN POINT AFS (POW-3)

The maximum soil/sedimentcontaminantconcentrationsidentifiedat

POW-3 are listed in Table ES-4; no surfacewater/leachatesampleswere

taken at POW-3.

Shed No. 1 (Site I)_ Shed No. 2 (Site 2)_ POL Tanks (Site 5)_ and Generator

Room. The purpose of the simple removals programat these POW-3 locations

was to remove suspected hazardous materials that may have represented an

immediate threat to human health or the environment. The simple removals

scope included identification, testing, overpacking, and shipment off site

of suspected hazardous materials.

A tank inspection was carried out on the seven POL Tanks (Site 5)

because the tanks are badly deteriorated. Removal of remaining tank bottom

material, estimated to be 4-6 inches deep, from the tanks to minimize

possible future leakage is proposed as an IRM.

Soil and water sampleswere not collectedat these sites for analytical

laboratory tests. All sites are recommended to be classified Category 1

sites because no additional IRP investigations are required.
ES-8
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Table ES-4. HIGHEST MEASURED CONCENTRATIONS OF CHEMICAL CONTAMINANTS
DETECTEDIN SOIL/SEDIMENTAT BULLEN POINT AFS (POW-3)SITES*

InsideTransformer Old Landfill

(Site4) (Site6)
Parameter IT-I** IT-2 IT-3 OL-1 OL-2 OL-3 OL-4

Organics (mg/k_)

Aroclor1254 ND 3.9 5.9 ........

Total Petroleum
Hydrocarbons ...... ND 138 ND ND

OtherAnalytes***ND ND ND ND ND ND ND

ND = Not detected

-- = Not tested

* Soil samples were not collected for analytical laboratory testing at
the following sites: Shed No. 1 (Site I), Shed No. 2 (Site 2),
Outside Transformer(Site 3), and POL Tanks (Site 5).

** Waste Sample

*** See Appendix E, Table E-5

ES-9
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OutsideTransformer(Site 3). The POW-3 OutsideTransformerwas

investigatedto determineif it containedpolychlorinatedbiphenyls

(PCBs). Soil and water sampleswere not collectedat thls site for

analyticallaboratorytests. Hazardousmaterialswere not removed from

this transformerbecause it was found to be nitrogen-filled. The Outside

Transformersite is recommendedto be classifieda Category 1 Site.

InsideTransformer(Site 4). The POW-3 Inside Transformerwas investigated

to determineif it containedPCBs. Aroclor 1254 was detectedfrom 3.9 to

5.9 mg/kg in soil/sedimentsamplestaken at the InsideTransformer. These

samples were collected from beneath the Module Train. Transformer oil was

reportedas ND with the detectionlimit of 0.01 mg/kg for Aroclor 1254.

The transformer and oil-soaked floor tiles were removed from the site

during the simpleremovals program. Risk is classifiedas not significant

at the POW-3 InsideTransformer. The InsideTransformersite is

recommendedto be classifieda Category 1 site.

Old Landfill(Site 6). The POW-3 Old Landfillwas investigatedto

characterizeits contentsand determineif hazardousmaterialsare

contaminatingthe environment. At the Old Landfill,TPHs were reported in

concentrationsfrom ND to 138 mg/kg in soil/sedimentsamples. Risk Is

classifiedas not significantat the POW-3 01d Landfill. The Old Landfill

site is recommended to be classified a Category 1 site.

POINT LOHELY AFS (POW-1)

The maximumsoil/sedimentcontaminantconcentationsat POW-I are listed

in Table ES-5; the maximum surfacewater/leachatecontaminant

concentrationsare given in Table ES-6.

Old SewageOutfall and Beach Tanks (Sites25/27). The POW-I Old Sewage

Outfall and Beach Tanks were investigated to determine if tank spillage or

leakagehas occurred. At the Old Sewage Outfall, soil/sedimentsample

resultsincludedtotal xylenesconcentrationsrangingfrom ND to 14 mg/kg

ES-IO



90275t[$4 CON-I

Table ES-5. HIGHEST NEASUREDCONCENTRATIGt_SOf CHENICAL CONTANINANTSDIRECTED IN SOIL/SEDINENE At POINT LONELY AFS (f_14-1) SITES

Old

Sewage Outfall
Old Landfill

(Site 25/27) POL Storage Area (Site 28) Large Fuel Spill (Sites 29/29^) (Site 31} Husky Landfllr (Site 32)

Parameter SO-I SO-2 SO-3 PS-I PS-2 PS-3 PS-4 PS-S PS-7 PS-8 FS-I FS-2 FS-3 FS-4 FS-5 FS-6 FS-7 OL-I OL-2 HL-2 HL-4 HL-6 HL-8 HL-10

Organics (mg./kg)
Toluene NO NO NO

Total Xylenes 14 NO NO NO NO ND O.) 0.32 NO NO

Total Petrol. NO NO NO 0.28 0.66 NO ND

Hydroc, 1300 72 NO 290 40 140 5400 10(30 NO NO 25000 830 NO 840 NO NO NO NO 77 1900 4] 200 1600 62Other knalytes. NO NO NO

.......... " NO NO NO NO NO NO ND

NO = Not detected

-- = Not tested

• See Appendix E Table E-8

Oq
I

k_

CO

CO
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Table ES-6. HIGHEST MEASUREDCONCENTRATIONSOF CHEMICAL CONTAMINANTSDETECTED IN SURFACENATER/LEACHATEAT POINT LONELY AFS (POW-I) SITES* (T)

Old

Sewage Outfall POL Storage Area Large Fuel Spill Husky Landfill (_3
(Site 25/27) (Site 28) [Sites 29/29A) (Site 32) ¢Jl

Parameter SO-I PS-6 FS-5 FS-6 FS-7 HL-1 HL-3 HL-5 HL-7 HL-9

Organics (uo/L)

1,t-Dichloroethane ND ........ ND ND 3.6 ND ND
l,l,l-Trichloroethane ND ........ ND ND 10 ND ND
Trichloroethene ND ........ 2.6 11 ND hiD ND
Benzene 190 ........ 2.7 130 93 ND NO
Toluene 380 ........ 3.2 240 270 ND ND

Ethyl benzene 57 ........ ND 32 32 ND ND
m-Xylene 1600 ........ 2.0 96 84 ND ND
o & p-Xylene(s) 350 ........ 5.4 120 97 ND ND
Other Analytes *_ ND ........ ND NO ND ND ND

m Total Petrol. Hydroc. (m_/L) 6 2 3 1 I .5 2 .5 2 1
I

Po
ND = Not detected

-- = Not tested

* Water samples were not collected for analytical laboratory testing at the Old Landfill (Site 31).

** See Appendix E, Table E-9
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and TPHs concentrationsrangingfrom ND to 1300mg/kg. Surface

water/leachatesampleresultsincludedbenzeneconcentrationsat 190 _g/L,

tolueneat 380 pg/L, ethyl benzeneat 57 _g/L , m-xylene at 1600 pg/L,

o- and p-xylenesat 350 _g/L, and TPHs at 6 mg/L. Risk is classifiedas not

significant at the Old Sewage Outfall and Beach Tanks. The Old Sewage

Outfall and Beach Tanks are recommended to be classified as a Category I

site because no further IRP investigations are required. If remediation at

the POW-1 Large Fuel Spill can be achieved to reduce TPHs concentrations in

soil to below 5000 mg/kg, soil remediationwill be attemptedat this site.

POL Storage Area (Site 28). The POL Storage Area was investigated because

the ponded water was reported contaminated with petroleum hydrocarbons. At

the POL StorageArea, TPHs concentrationsin soil/sedimentranged from ND

to 5400 mg/kg and TPHs concentrationin surfacewater/leachatewas detected

at 2.0 mg/L. Risk is classifiedas not significantat the POL Storage

Area. The POL Storage Area is recommended to be classified as a Category i

site. If remediation at the POW-1 Large Fuel Spill can be achieved to

reduceTPHs concentrationsin soil below 5000 mg/kg, soil remediationwill

be attempted at this site.

Large Fuel Spill (Sites29/29A). The Large Fuel Spill (Sites2g/29A)area

contamination was investigated because a 1978 fuel line break spilled

approximately 25,000 gallons of diesel fuel onto the ground (CH2M Hill

1981). At the Large Fuel Spill,TPHs concentrationsin soil/sediment

samplesranged from ND to 25,000mg/kg and in surfacewater/leachate

samplesfrom 1.0 to 3.0 mg/L.

Risk associated with the contaminants at this site was classified as

insignificant. Although this conclusion suggests that no further action is

necessary to protect human health based on the qualitative risk screening,

the concentration of TPHs exceeds Alaska's interim cleanup standard for

TPHs in soil. The California Leaking Underground Fuel Tanks Manual was

utilized in this investigation to evaluate the impact of the POW-1 Large

Fuel Spill and to set a cleanup level. The cleanup level for diesel fuel

recommended by the California LUFT guidance when the distance to

ES-13
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groundwater is greater than 100 feet and certain other conditions are met

is 10,000mg/kg. Cleanup below this level will be attemptedin an effort

to achieveAlaska's interimcleanup standardof 100 mg/Kg in soil.

The Large Fuel Spill Feasibility Study (FS) recommends bioremediation

of the affected areas. For part of the area covered by a fill pad, this

remediation is to be done by excavation and on-slte land farming of the

contaminatedsoil. For part of the area that is reasonablyundisturbed _

tundra,the recommendedremediationis in situ enhanced bioremedlation.

The POW-I Large Fuel Spill is recommended to be classified as a

Category3 site becausethe FS process has been completedand remediation

is recommended.

Old Landfill (Site 31). The Old [andfillwas investigatedbecausethe .

lagoon side of the landfill is eroding and some of the fill was exposed.

At the Old Landfill,TPHs concentrationsin soil/sedimentsamplesranged

from ND to 77 mg/kg. No other organic contaminantswere detected. Risk is

classified as not significant at the POW-1 Old Landfill. The Old Landfill

is recommendedto be classifiedas a Categoryi site. .-

Husky Landfill (Site 32). The Husky Landfill was investigated because it

reportedly received a variety of wastes including waste oils and solvents

during the years of operation ending in 1986. The following organic

contaminantswere detected in soil/sedimentsamples: toluenefrom ND to

0.32 mg/kg, total xylenes from ND to 0.66 mg/kg, and TPHs from ND to 1900

mg/kg. Organic contaminantsdetected in surfacewater/leachatesamples

included1,1-dichloroethanefrom ND to 3.6 _g/L, 1,1,1-trichloroethanefrom

NO to I0 _g/L, trichloroethenefrom ND to 11 ug/L, benzene from ND to

130 ug/L, toluenefrom ND to 270 ug/L, ethyl benzenefrom ND to 32 ug/L,

m-xylenesfrom ND to 96 pg/L, o- and p-xylenesfrom ND to 120 ug/L, and

TPHS from 0.5 mg/L to 2.0 mg/L. Risk is classifiedas not significantat

the POW-1 Husky Landfill. The Husky Landfill is recommended to be

classified as a Category 1 site.

ES-14
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WCC recommends an IRM to minimize the water flow through the Husky

Landfill. A remedial action is needed for each of three water inflow

sources:infiltrationfrom the Husky Camp gravel and pad surface,

infiltrationfrom ponds east of the landfill,and percolationof rain and

snowmelt. To control inflow from direct precipitation, sources creating

snowpack accumulation should be moved, and the permeable gravel cover over

the fill should be capped with less permeable materials and graded to

promote drainage away from the landfill. Flow from the east side ponds

should be minimized by improving surface drainage. Infiltration from the

main pad that flows through the landfill should be eliminated by the

construction of a cutoff wall on the east side of the landfill. An

innovative method to minimize leachate flow would be to draw the permafrost

surface up into the landfill by the addition of cover material over the

landfill.

Table ES-7 summarizes the IRP recommendations for the BAR-M, POW-3 and

POW-I sites investigatedin this RI/FS study.
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Table ES-7. SUMMARY OF RECOMMENDATIONS

I

BAR-M

Old Landfill (Site 1) - No further IRP investigations,Category 1;
IRM to move Old Landfill back from bluff.

Sewage Lagoon (Site 2) - No further IRP investigations, Category 1;
IRM to control erosion due to leakage.

POL CatchmentArea (Site 3) - No further IRP investigations,Category 1.

New Landfill(Site4) - No furtherIRP investigations,Category1;
IRM to cap the inactive portion of
landfill.

Contaminated Ditch (Site 8) - No further IRP investigations, Category 1.

Old Dump Site N.W. (Site g)
and Old Airport Dump (Site 12) -No Further IRP investigations, Category 1.

POW-3

Shed 1 (Site I) - No furtherIRP investigations,Category1.

Shed 2 (Site 2) - No furtherIRP investigations,Category 1.

POL Tanks (Site 5) - No further IRP investigations,Category i;
empty POL tanks as suggested IRM.

Generator Room (No Site No.) - No further IRP investigations,Category 1. _

Old Landfill (Site 6) No further IRP investigations,Category I.

POW-I

Old Sewage Outfall and No further IRP investigations, Category 1;
Beach Tanks (Sites25/27) remediationwill be attempted.

POL Storage Area (Site 28) - No further IRP investigations, Category 1;
remediation will be attempted.

Large Fuel Spill
(Sites29/29A)- FS processcompleted,remediationis

recommended, Category 3 site.

Old Landfill (Site 31) - No further IRP investigations,Category 1.

Husky Landfill (Site 32) - No furtherIRP investigations,Category 1;
IRM recommended to minimize water flow

through the landfill.
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1.0

INTRODUCTION

1.1 AIR FORCE INSTALLATION RESTORATION PROGRAM

The Departmentof Defense (DOD),due to its primarymissionof defense

of the United States, has been responsible for a wide variety of operations

that generated toxic and hazardous substances. These hazardous substances,

if released into the environment, could potentially affect human health and

the environment. The DOD recognizes this potential threat and has taken

action to address not only current and future hazardous waste operations,

but the risk posed by hazardous substances at past waste disposal sites.

The DOD program to identify, investigate, and clean up past disposal sites

is called the Defense Environmental Restoration Program (DERP). The United

States Air Force (USAF) is implementing the DERP through its Installation

RestorationProgram (IRP)to addressthe problemsof hazardouswaste at

USAF installations.

Federal, state, and local governments have developed strict regulations

to require that disposers identify the locations and contents of past

disposal sites and take action to eliminate hazards in an environmentally

responsible manner. To assure compliance with these hazardous waste

regulations, the DOD developed the DERP. The current DOD DERP policy is

specified in Defense Environmental Quality Program Policy Memorandum 81-5,

dated December 11, 1981 and implemented by USAF message dated January 21,

1982. Memorandum 81-5 reissued and amplified all previous directives and

memoranda on the IRP. DOD policy is to identify and fully evaluate

suspected problems associated with past hazardous waste contamination, and

to implement remedial actions which will minimize hazards to health and
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welfare that resulted from these past operations.

The IRP is the basis for response actions on USAF installations under

the provisions of the Comprehensive Environmental Response, Compensation,

and LiabilityAct (CERCLA)of 1980, as clarifiedby ExecutiveOrder 12316

and amended by the Superfund Amendments and Reauthorization Act (SARA) of

1986. These Federal Acts are the primary legislation governing remedial

actionat past hazardous waste disposal and spill sites. In most cases, _

the cutoff date distinguishing past or current operations is December 11,

1980, the CERCLA enactment date.

The eligibility cutoff date for Defense Environmental Restoration

Account funding is March 1, 1984. Spills or waste disposal must have

occurred before then to be eligible for IRP site status and funding.

The IRP has been modified to parallel the U.S. Environmental Protection

Agency (EPA) Superfund RemedialInvestigation/FeasibilityStudy (RI/FS)

Program. The IRP was developed to provide response actions on USAF

installations under provisions of CERCLA. The USAF Occupational and

EnvironmentalHealth LaboratoryTechnicalServicesDivision (USAFOEHL/TS)

published the "Handbook to Support the Installation Restoration Program

(IRP) Statementsof Work for Remedial Investigation/FeasibilityStudies

(RI/FS),"Version2.0, April 1988. The Handbookwas developedas guidance

to contractorsin performing RI/FS investigationsat USAF installations.

The Handbook is designed to be responsive to SARA and includes language

that is appropriate for studies meeting National Contingency Plan (NCP)
criteria.

1.2 PURPOSE OF THIS REPORT

Woodward-Clyde Consultants (WCC) has been retained by the USAF under

ContractNumber F33615-85-D-4544/O008to initiateIRP Remedial

Investigation/FeasibilityStudies (RI/FS),Stage 3 for three DistantEarly
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Warning (DEW) Line stations including Barter Island AFS (BAR-M), Bullen

Point AFS (POW-3), and Point Lonely AFS (POW-1). This assignment included

conductinga site investigationfor observingany evidence of

contamination, determining the hydrogeologic setting at the sites, and

gathering information pertinent to the feasibility of various remedial

alternatives. The purpose of this report is to summarize data collected

from this field effort and to utilize these data, and data collected during

previous IRP investigations, to identify and recommend remedial

alternatives for those sites which pose a threat to human health and the

environment (Appendix B).

1.3 PREVIOUS IRP ACTIVITIES

The previous IRP activities were undertaken in a sequential phased

program. The previous work for the three DEW Line stations considered in

this IRP report, by CH2M Hill and Dames & Moore, under contract with the

USAF, is briefly described below and presented in detail in Sections 2.9,

2.11 and 2.13 for BAR-M, POW-3 and POW-I, respectively.

1.3.1 Phase I - Problem Identification/RecordsSearch

CH2M Hill performedIRP Phase I ProblemIdentification/RecordsSearch

in Summer 1981. The field team identified past waste disposal and spill

sites. This phase constituted a preliminary assessment of the hazards at

each installation. Sites were identified from a review of base records,

interviews with current and former base employees, and aerial and ground

reconnaissance. Hazards and potential hazards were assessed based on

material disposed and a review of regional geological and hydrogeological

factors. This phase did not include sampling and analysis. The Phase I

ProblemIdentification/RecordsSearch Report identifiedand ranked DEW Line

Air Force stationhazardouswaste sites and determinedthe potentialfor

migration of hazardous or toxic wastes resulting from past operation and

disposal activities at the sites. Utilizing a modified standard site

rating assessment format, Hazardous Assessment Rating Methodology (HARM),
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to rank the waste sites at each DEW Line station, CH2M Hill determined

which sites at each stationrequiredfurther investigation(CN2M Hill

1981). The results of this site rating assessment are presented in Section

2.9.1 for BAR-M, 2.11.1 for POW-3, and 2.13.1 for POW-I.

1.3.2 Phase II - Confirmation/Quantification(Stage 1)

Dames & Moore performedPhase II - Confirmation/Quantification(Stage

1) activities in Summer 1984. In this phase, initialfield and laboratory

data were collected and analyzed to assess the nature and extent of the

contamination at sites identified in Phase I by CH2M Hill. Sites requiring

remedial action were identified and programmed for further work. The

results of the Phase II, Stage 1 investigationare presentedin Section

2.9.2 for BAR-M, 2.11.2 For POW-3, and 2.13.2 for POW-I.

1.3.3 Phase II - Confirmation/Quantification(Stage2)

Dames & Moore performed Phase II - Confirmation/Quantification(Stage

2) work in Summer 1986. In this stage, additional field and laboratory

data were collected and analyzed to assess the nature and extent of the

contamination at sites previously investigated in Phase II, Stage 1. The

results of the Phase II, Stage 2 investigationare discussedin Section _

2.9.3 for BAR-M, 2.11.3 for POW-1,and 2.13.3 for POW-3.

1.4 DISTANT EARLY WARNING (DEW) LINE SYSTEM

In 1952, the United States and Canadiangovernmentofficialsrealized

that there was a need to protect their countries from destructive airborne

attacks by potential enemies. The military community formed a scientific

team (code name "Summer Study Group") to research and solve the critical

problem. The USAF accepted the scientists' recommendation to invent,

install, and maintain a distant early warning radar and communication

system; and position it as close as possibleto the threateningenemy air

bases (Morenus 1957).

I-4
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The DEW Line System was designed to detect and report all airborne

vehicles operating within the designated detection capabilities of the

surveillance radars. The Alaska segment of the DEW Line System went into

full operation in 1953. After successful operation in Alaska, the

remainder of the line extending across Canada and Greenland was constructed

(Morenus 1957).

The Bell System Western Electric Company was the primary contractor,

with responsibility for engineering, construction, installation, and

initial operation of the DEW Line System on Alaska's north coast. The

design and construction of the Alaska segment was a first-time event for

almost every phase of the project. Radar and radio equipment, with its

associated electronic components, were invented to survive an environment

of -60°F in winter, electronicstorms in summer,fluctuatingcurrentsof

the North Magnetic Pole, and the strange phenomenon of northern lights.

Fortunately, many of the construction logistics and survival problems had

been met amd solved by the U.S. Navy at its World War II base located in

Point Barrow, Alaska (Morenus 1957).

The Alaska DEW Line System is a USAF contractor-operated radar/

communications network that is a part of the overall Tactical Air

Command/NorthAmericanAir DefenseCommand (TAC/NORAD)air defense

mission. Since 1957, the System has been operated by a civilian

contractor. Today, ITT/FELECServices,Inc. operatesthe installations

under the supervision of TAC personnel.

The DEW Line System is divided into six sectors for military,

functional, and operational purposes. However, the contractor has been

permitted to restructure the DEW Line into four civilian geographical

sections for administrative and logistic purposes. Civil engineering

managementis providedon the Alaska DEW Line segmentfrom the 4700 OSS/DE,

Langley AFB, Virginia.
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The DEW system contractoris responsiblefor maintenancemanagementof

real property facilities,which includethe buildings,roads, grounds,

aircraftfacilities,antennastructures,utilityplants; and for operation

of systemsfor supply,generation,or dispositionof electricity,water,

sewage,and refuse. These responsibilitiesare carriedout at each station

through the station supervisor and the area manager for the Alaska DEW Line
stations.

1.5 BARTER ISLAND AFS (BAR-M)

BAR-M is located on the northern coast of Alaska near the Canadian

border (Figures 1-1 and 1-2). It is the easternmost of the Alaska DEW Line

stationsand occupies 4353 acres. At most 75 personnelcan be stationedat

BAR-M. The village of Kaktovik (population approximately 250) is located

about % mile southeastof the installation. BAR-M went into operationin

1953 and was turned over to a civilian contractor for operation and
maintenance in 1957.

1.5.1 Past Waste Management Practices

Variousmethods of waste managementhave been used at BAR-M. In the

past, wastes were disposed in landfills and dumped on the sea ice. Wastes

are currently landfilled at the installation in compliance with USAF

requirements. The installation landfill is also used by the nearby village

of Kaktovik, and this use is not controlled. Sewage from the installation

and the Kaktovik 55-gallon sewage waste drums ( "honey buckets") are

disposed in a surface impoundment. Additionalhazardouswastes at BAR-M

are due to spills or leaks of petroleum products.

1.5.2 Site Descriptions

At BAR-M, WCC performed a field reconnaissance in Summer 1987 and

commenced an IRP Stage 3 field investigation in Summer 1988. Five sites

were identified at the BAR-M installation: the Old Landfill (Site 1), the

Sewage Lagoon (Site 2), the POL Catchment Area (Site 3), the New Landfill
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(Site 4), and the Contaminated Ditch (Site 8). Two additional sites--the

Old Dump Site N.W. (Site 9) and the Old Airport Dump (Site 12)--were

identified as requiring no further action. These two sites will be

addressedin a TechnicalDocumentto SupportNo FurtherAction (TDSNFA).

Descriptionof the field investigation,and identificationand

characterizationof the site contaminantsare presentedin Section 3.2.

The five sites identifiedfor additionalfield investigationsat BAR-M are

shown on Figure 1-3 and describedbelow.

1.5.2.1 Old Landfill (Site 1). The Old Landfill is located at the

northernmost boundary of BAR-M, adjacent to the Beaufort Sea. This

landfill,approximately2 to 3 acres,was used for all facilitywastes from

1956 to 1978. The types and concentrationsof materialsburied in the

k_ landfill are unknown. Portions of the Old Landfill were recompacted,

graded, and covered with soil in 1979. Erosion due to incised stream

channelsand coastalbluff erosionhas exposed the fill contentsin several

locations. Surfacewater runningacrossthe site may carry contamination

to the sea.

1.5.2.2 Sewage Lagoon (Site 2). The Sewage Lagoon is locatednorth of the

Module Trai,nsand west of the access road. The SewageLagoon is

approximately 225 feet by 500 feet and approximately 6 to 8 feet deep.

This lagoonreceivesthe sewage from the BAR-M packagesewage treatment

plant. In addition to the treated effluent from the station, the lagoon

receives untreated waste from the village of Kaktovik. The village waste

is stored in "honeybuckets" and dumped annuallyinto the lagoon.

1.5.2.3 POL CatchmentArea (Site 3). The petroleumoils and lubricants

(POL) catchment area is a small diked depression to the east of the POL

storage tanks and north of the Module Trains. It serves as a catchment

basin for spillagefrom the tanks. This area is not used for waste

-_ disposal, but spills that have occurred in the POL tank vicinity have
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collected in this area. The pond is approximately 20 feet in diameter and

2 to 3 feet deep. This pond was reported to be saturated with diesel fuel

and waste oil products. CH2M Hill stated that this pond appeared to be a

disposal site for diesel fuel and waste oil products (CH2M Hill 1981).

Dames & Moore concluded that in the past water had flowed through a breach

in the dike onto the tundra (Dames& Moore 1986).

1.5.2.4 New Landfill (Site 4). The New Landfillis locatednorth of the

Module Trains, southwest of the Old Landfill and west of the Access Road.

It is approximately 2 acres in area and up to 6 feet in height. The New

Landfill is separated from the Old Landfill and the Sewage Lagoon by a deep

swale and an access road. Prior to the construction of the New Landfill,

surface water generally flowed from the south to the north without

channelizedflow. This landfillis presentlyused for facilitywaste and

for waste from the nearby village of Kaktovik. Beginning in June 1978,

facility use of this site was expected to be in compliance with USAF

requirements. However, the disposal of materials from Kaktovik is

uncontrolled, and therefore, the nature and concentration of material at

the Hew Landfill are not fully characterized.

1.5.2.5 Contaminated Ditch (Site 8). The Contaminated Ditch is a large,

deep, eroding, naatural gully, originating just west of the Module Trains,

running to the north and discharging to the Beaufort Sea. This ditch may

have been used historically as a waste disposal area, and a historic spill

of antifreeze (ethylene glycol) was reported (CH2M Hill 1981). The

Contaminated Ditch is intercepted by a smaller ditch that flows in an

_ easterly direction from the Sewage Lagoon drainage area.

1.5.2.6 Old Dump Site H.W. (Site 9). The Old Dump Site N.W. was located

approximately 1.7 miles west of the Hew Landfill. This site is thought to

have been used for crushed drums and steel debris disposal. The site was

less than an acre in size and reportedly cleaned up in 1979. The cleanup

° removed approximately15 tons of scrap metal. No further detailed
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informationon the cleanupactivitiesis availablefrom the IRP reports

(CH2M Hill 1981). This site was not located during the WCC 1987 field
reconnaissance.

1.5.2.7 Old Airport Dump (Site 12). Locatedat the easternend of the

facilityairstrip (3/4mile east of the Module Trains), the Old Airport

Dump was approximately2 acres in size. This dump was used from

approximately1953 to 1956, and is thoughtto have receivedconstruction

debris, vehicles, drums, and other facility wastes. This site was

reportedlycleaned up in 1979-1980(CH2MHill 1981).

1.6 BULLEN POINT AFS (POW-3)

POW-3 is locatedon the northerncoast of Alaska (Figures1-1 and

I-4). This Alaska DEW Line station occupies 620 acres. There are no

villagesnear the installation. POW-3 went into operationin 1953 and was

turned over to a civilian contractor for operation and maintenance in

1957. The station was abandoned in 1971 but is still retained by the USAF.

1.6.1PastWasteManagementPractices

Various methods of waste management have been used at POW-3. In the

past, wastes were disposedin a landfillnear the lagoon east of the Module

Trains. Wastes were left in or near the original storage area or place of

use, and improperlyabandoned. Additionalhazardouswastes at POW-3 are

due to spills and leaks of petroleum products.

1.6.2 Site Descriptions

At POW-3, WCC performeda field reconnaissancein Summer 1987 and

commenced an IRP Stage 3 field investigation in Summer 1988. Six sites

were identified at the POW-3 installation: Shed No. 1 (Site 1), Shed No. 2

(Site 2), the Outside Transformer (Site 3), the Inside Transformer (Site

4), the POL Tanks (Site 5), and the Old Landfill (Site 6).
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Descriptionof the field investigation,includinga simple removals

program, and identification and characterizationof the site contaminants

are presented in Section 3.3. The six sites identified for additional

field investigations at POW-3 are shown on Figure I-B and described below:

1.6.2.1 Shed No. 1 (Site 1). Shed No. I is located east of the Module

Trains. Severaldozen 1- to B-galloncontainersof paint thinner,

degreaser,and oils were stored in the shed. Some of the containerswere

leaking, and spillage from them was observed on the shed's concrete

floor. Some of the paint thinner containers were marked with a 1962 date

of manufacture. These materialswere removedduring the Summer 1988 field

investigation.

1.6.2.2 Shed No. 2 (Site 2). This shed is locatednortheastof the Module

Trains and immediatelysouth of the POL Tanks. Duringthe WCC 1987 field

reconnaissance, 6 inches of liquid, with an inch or more of emulsified oil

on the surface, were observed contained on the concrete floor. Simple

removals occurred during the WCC 1988 field investigation.

1.6.2.3 OutsideTransformer(Site3). The OutsideTransformeris located

on a platform, supported by two poles, adjacent to the southernmost Module

Train. The transformershows no signs of leakageon the platformor ground

below.

1.6.2.4 InsideTransformer(Site 4). The InsideTransformeris locatedin

the southernmost Module Train, the "transmitter building." During the WCC

1987 field reconnaissance,the transformeroils, suspectedof containing

PolychlorinatedBiphenyIs (PCBs),were observed on the floor. Simple

removalsoccurredduring the WCC 1988 field investigation.

1.6.2.5 POL Tanks (Site 5). The POL Tanks are locatednortheastof the

Module Train. The tanks appear to have been abandoned with petroleum
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productor sludge. Liquid level depth gauges show evidenceof a few inches

ofliquidineachtank. __

1.6.2.6 Old Landfill (Site 6). The Old Landfillis locatednear the

lagoon east of the Module Trains and access road. This landfill,

approximately 1 acre, was used for facility wastes until 1971. The

landfill was graded and covered with soil. Minor erosion due to wave

action has occurred,but fill contentshave not been exposed to date.

1.7 POINT LONELY AFS (POW-1)

POW-1 is located on the northern coast of Alaska (Figures 1-I and

1-6). This Alaska DEW Line stationoccupies2830 acres. An averageof 17

personnelare stationedat POW-I, and no villagesare locatednearby. POW-

1 went into operation in 1953 and was turned over to a civilian contractor

for operation and maintenance in 1957.

1.7.1 Past Waste Management Practices

Various methods of waste management have been used at POW-I. In the

past, wastes were disposed of in a landfill located between the lagoon and _-

access road to the Beaufort Sea. Additional wastes at POW-1 are due to

spills and leaks of petroleumproducts.

1.7.2 Site Descriptions

At POW-1, WCC performed a field reconnaissance in Summer 1987 and

commencedan IRP Stage 3 field investigationin Summer 1988. Five sites

were identified at the POW-I installation: the Old Sewage Outfall and

Beach Tanks (Sites25/27),the POL StorageArea (Site 28), the Large Fuel

Spill (Site 29/29A),the Old Landfill(Site 31), and the Husky Landfill

(Site 32).

Description of the field investigation, and identification and

characterizationof the site contaminantsare presentedin Section 3.4.

1-16
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The five sites identified for additional field investigations at POW-1 are

shown on Figure 1-7 and described below.

1.7.2.1 Old Sewage Outfalland Beach Tanks (Sites25/27). These sites are

located on the beach north of the station. The Old Sewage Outfall was

reportedly northeast of the Beach Tanks. The outfall site does not exist

anymore and may have been removed by coastal processes, storms, or

grading. The two Beach Tanks are diesel fuel tanks situated in a diked

enclosure on a gravel pad. No information is provided in IRP reports on

the histories of these two sites.

1.7.2.2 POL StorageArea (Site 28). This site consists of severalmedium

size tanks located adjacent to a small pond near the Husky Oil tank farm,

northwest of the Module Trains. The 1987 WCC site visit report stated that

the pond was apparently contaminated with petroleum hydrocarbons. The area

around the pond on the north and west was grassy and showed no signs of

vegetative stress; the area on the south of the pond had a sheen on the

water standing or expressed from the soils (WCC 1987).

1.7.2.3 Large Fuel Spill (Sites 29/29A). The Large Fuel Spill is an area

of a reported 25,000-gallon spill south of the Husky Oil tank farm (Site

29A). None of the fuel spilled was recovered, according to reports of the

incident (CH2M Hill 1981). The affected area is approximately 3 acres in

extent and less than 1 foot in depth. Part of the area believed to be

affected by the fuel spill is now covered by a gravel pad.

1.7.2.4 Old Landfill (Site 31). This inactive landfill extends into the

lagoon north of the main station facilities. The lagoon side of the

landfill is eroding and some of the debris in the landfill is exposed. No

additional information on the types of waste deposited and the exact dates

of operation is available from IRP reports.
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1.7.2.5 Husky Landfill (Site 32). The Husky Landfill, approximately 1

acre in size, receivedwastes until 1986. It is located at the inactive .-

Husky Oil Exploration Camp approximately 1.5 miles west of the station.

The landfill is reported to have received a variety of wastes, including

waste oils and solvents, during the years of operation. No additional

information on the types of wastes deposited at the Husky Landfill is

available from the IRP reports.
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2.0

ENVIRONMENTAL SETTING

2.1 INTRODUCTION

The environmental setting of Barter Island AFS (BAR-M), Bullen Point

AFS (POW-3), and Point Lonely AFS (POW-I) is described in this section.

The primary emphasisof this discussionis the identificationof features

or conditions that may affect the migration or remediation of hazardous

waste potentially present at these sites.

2.2 GEOLOGY

Geologic units of all the principal time-stratigraphic systems from

Precambrian to Quaternary are represented in Alaska. The major interior

mountain chains have cores of Precambrian rocks; the core of the Coast

Range is generally Mesozoic, bordered by younger sedimentary and volcanic

materials. The lower mountains and hills are formed of like materials or

of Mesozoic sedimentaryrocks (Feulneret al. 1971). The coastalplains

are formed by sedimentary materials of Mesozoic to Cenozoic age. Intense

structural deformation has continued throughout Alaska's geologic history

and has periodically modified the major geologic units by faulting,

warping, and folding. The deformational activity is pronounced along the

state's Pacific Coast. Active volcanoes are located in the Wrangell

Mountains of interior Alaska, the Alaska Peninsula, and in the Aleutian

Islands. The predominantstructuraltrend parallelsthe PacificCoast.
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For the last 2 or 3 millionyears, frost climateshave prevailed in

Alaska and the geomorphic processeshave been either periglacial (i.e.,

lying near the glacial) or glacial (Wahrhaftig 1965). During Quaternary

time, the geologic period beginning 3 to 2 million years ago and extending

through the present, Alaska's landscapes have been reworked by the advance

and retreat of the extensive continental glaciers. Changing firn lines

delineate the glacial movement. Remnants of the glaciers are present today

in the higher elevations of the Coast and Alaska Ranges. Although glacial

activity was extensive, it was by no means all encompassing. Glaciation is

evident in many parts of the state including the Pacific Mountain System,

the Arctic Mountains, the Ahklun Mountains, and southern Seward

Peninsula. However, some great expanses received no glacial activity. The

principal areas not glaciated include the Intermountaine Plateaus, the

Arctic Foothills, and the Arctic Coastal Plain. Figure 2-I depicts the

extentofAlaska'sglaciatedareas.

The glacial activity is significant in that its advance eroded the

uplands into block-like groups of mountains with rounded crests separated

by U-shaped valleys and low passes. The ridges and peaks that rose above

the upper ice sheet elevationsremainedangularand sharp in appearance

(Wahrhaftig1965). The mountainranges crownedby such peaksexhibit

dramatic relief and their valleys head in near vertical glacier-covered

hollows known as cirques. Glaciated lowlands tend to be inconsistent and

includesuch featuresas moraines,drumlins,kames,eskers, and glacial

lake plains. Rock basin and glacialdepositdammed lakes of great size and

depth are common features of the glaciated lowland margins. The retreat

and melting of the large glaciers produced great quantities of outwash

sediment,which has resulted in the filling of many basins and lowlands.

Each spring,large quantitiesof sedimentcontinue to clog many of Alaska's

major rivers and streams. The sedimentsare transporteddownstreamwith

the flow and are eventually deposited many miles from their points of

origin.
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One of the most widely distributed Quaternary sediments is loess, a

wind-blown silt. Loess occurs in most areas of Alaska below elevations of "-

1500 feet, ranging in thickness from fractions of an inch to 200 feet. The

thickestloess depositsoccur in central and westernAlaska (P_w_ 1975).

Alaska'sgenerallycold climaticregime has produceda conditiontermed

permafrost, a combination of geological, hydrologic, and meteorologic

characteristics that produces permanently frozen ground. Permafrost occurs

in both unconsolidated sediments and bedrock, and its distribution includes

most of the state with the notable exception of the Pacific Coastal area.

The occurrenceof permafrostvaries from thin, scatteredzones in the

centralAlaskan lowlandsto sectionsmore than 2132 feet thick near Prudhoe

Bay (Selkregg 1975). Permafrost has a significant impact on the flow of

groundwater. The distribution of Alaska's permafrost areas is shown on

Figure 2-2. Permafrost is mapped in Alaska as continuous, discontinuous,

or absent.

The very strong geologic processes at work today in Alaska have

produced a unique environmental setting reflected in the Quaternary

Geologic Map of the state as presented on Figure 2-3. For example, Qg
+

(Quaternary glacial deposits) represents the extent of materials common to

Alaska's glaciated alpine mountains, and Qa (Quaternary alluvium)

illustrates the distribution of the floodplain alluvium of major stream

valleys.

The Arctic Coastal Plain is underlain by poorly indurated Pleistocene

and Recentsand, gravel,silt, and clay. Beneaththese deposits,Tertiary,

Cretaceous, and Jurassic sandstones, siltstones, shales, and conglomerates

form a 2000- to 12,000-foot-thick sequence that thickens toward the

mountains to the south. At greater depths, limestone, siltstone, shale,

and sandstone give way to metamorphic rocks of Devonian and older

periods. These older systems of rocks, predominantly quartzite schists,

marble, and slate, form the regional basement rock. A generally north-

south geologicsection is presentedon Figure 2-4.
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Thin accumulations of peat and silty loam overlie the Pleistocene and

Recent deposits. Polygonal ground, beaded drainage (a pattern of small

pools and short streams connecting them), thermokarst lakes (those lakes

formed by the settling or caving in of ground due to the melting of ground

ice), and other periglacial features are common throughout the area; these

features are indicative of fine-grained permafrost.

2.3 HYDROGEOLOGY

2.3.1 Groundwater

Alaska's groundwater resources are reported to be highly variable. The

most productive groundwater sources are the unconsolidated alluvial

aquifers of the state's major river valleys and the glacial outwash

aquifers underlying coastal basins and some lowland areas. No major

aquifers have been identified in glacial and glaciolacustrine (i.e.,

derivative of glacial lakes) formations of the interior valleys or in

deltaic deposits (Zenone and Anderson 1978). Major bedrock aquifers are

restricted to the carbonate rocks of the Brooks Range of Arctic Alaska and

along the north side of the Alaska Range. Most bedrock aquifers in Alaska _

exhibit poor hydraulic qualities and produce only small yields locally.

Alaska has been described as having four generalized geohydrologic

environments: an alluvium of floodplains, terraces, and fans in major

valleys and in upland and mountain areas; coastal lowland deposits; glacial

and glaciolacustrine deposits of the interior valleys; and bedrock aquifers

of the uplands and mountain ranges (Williams 1970). The distribution of

these four major geohydrologic units throughout Alaska is shown on Figure

2-5. This figure is an attempt to illustrate Alaska's overall groundwater

resources; local variations likely occur.

Permafrost has a profound influence on Alaska's groundwater

resources. Permafrost is defined by the Glossary of Geology as,
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any soil, subsoil,or other surficialdeposit,or even
bedrock, occurring in arctic or subarctic regions at a
variable depth beneath the Earth's surface in which a
temperature below freezing has existed continuously for
a long time (from 2 years to thousands of years). This
definition is based exclusively on temperature and
disregards the texture, degree of compaction, water
content, and lithologic character of the material
(American Geological Institute 1972).

Permafrost is variable in thickness and is reported to underlie 20 percent

of the world's land area.

Permafrost has a major impact on the relationship of surface water and

groundwater in cold regions such as Alaska. The distribution of the

principal permafrost regions in Alaska is shown on Figure 2-2. Although
• J

groundwater in permafrost regions occurs according to the same geologic and

hydrologic principles present in temperate areas, the hydrologic regime is

modified in the following ways:

• Permafrost acts as an impermeable barrier to the movement of ground-

water,becausepore spacesare ice-filledin the zone of "_

saturation. Recharge and discharge are, therefore, limited to

unfrozen channels penetrating the permafrost zone. The unfrozen

channels are termed perforating taliks. Permafrost restricts the

downward percolation of water and increases runoff, enhancing the

creation of lakes and swamps (Feulner 1971).

• Permafrost ranges in thickness from a few inches to more than 2000

feet. Therefore, it restricts an aquifer's storage capacity and the

number of locations from which groundwater may be withdrawn. It is

commonly necessary to drill to greater depths than in similar

geologic settings occurring in warm climates. Subpermafrost

groundwateroccurs beneaththe permafrostzone and is usually

dependable. Suprapermafrost water occurs in the active zone, above
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the permafrost table, and tends to be seasonal; it freezes solid

during the cold winter months.

• The groundwater temperature varies from 0 to 4.5° Celsius in

permafrost regions because of the low ground temperatures (Williams

1970). Water tends to be more viscousin this temperaturerange and

therefore moves more slowly than in temperate regions.

Permafrost zones tend to reduce evapotranspiration. The generally

low ground temperaturestend to reduce direct evaporationand also

transpiration (the escape of moisture through plant tissue into the

air) by retarding the growth of vegetation locally. Vegetation

growth is enhanced near large surface water bodies where permafrost

is absent.

Ground temperatures create the necessary environment in which

permafrost can form. A comparison between permafrost regions and temperate

zones is shown here as Figure 2-6 (Williams 1970). The segment above the

permafrost table is called the active zone, because it freezes and thaws

with each seasonal weather change. The permafrost zone remains frozen

year-round. The active zone is significant because suprapermafrost

groundwater exists in it.

Surface features may have dramatic impacts on the subsurface

distribution of permafrost as they influence heat transfer. Heatflow

through surface water is greater than through land. Permafrost may be

- discontinuousor absent near large bodies of water such as rivers or deep

lakes. Smaller bodies of water may effect the configuration of the

permafrost surface or the total thickness of the condition at any given

point. Figure 2-7 is a generalized representation of the relationship of

surface features to the underlying permafrost.
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A knowledge of surface features and their relationship to subsurface

conditions (the study of geomorphology) can be employed to approximate the

extent of permafrost. Once the configuration of the permafrost zone has

been defined, the investigator will have a reasonable understanding of the

potential groundwater resources available in a particular area. Also, such

information may be employed to plan the locations of monitoring wells for

groundwater quality studies.

2.3.2 Groundwater Rechar_e_ Discharge_ and Movement

In Alaska, as in most areas of the world, precipitation is the primary

source of groundwater recharge. Alaska's extreme climatic variations have

a major impact on this phenomenon, as noted previously. Most recharge

occurs beneath the reaches of stream channels that lose flow to underlying

aquifers (Zenone and Anderson 1978). Recharge also occurs beneath lakes

and summitsand slopesof low hills (Williams1970). These authors

estimate that some 25 percent of interior Alaska's streamflow is

contributed by base flow. It is believed that perforating taliks extending

partially or even completely through permafrost zones along major river

channels facilitate recharge and discharge in the continuous permafrost

zone. Subpermafrostwater is normallyfresh, indicatinga surfacesource .-

and circulation. The effect of permafrost in the discontinuous permafrost

zone is not quite so pronounced. While the storage capacity of major

alluvial aquifers may be reduced by the presence of permafrost, the entire

waterbearingzone is not completelyfrozen (permafrostthicknessis

normally much less than the total aquifer thickness). Therefore, water can

usually be obtained from that portion of the aquifer above or beneath the

permafrost zone. In coastal areas, however, brackish water may underlie

the permafrost.

The discharge of groundwater in permafrost regions may be indicated by

the presence of pingos (large mounds raised by frost action above the

permafrost) or in winter by icings. Icings or ice fields form where water

seeps upward from the ground, streams, springs, etc. to form a large, level
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expanseof ice. They are caused by the successivefreezingof thin water

sheets into thick masses of surface ice. Persistent icing development may

be taken to indicate the perennial discharge of groundwater locally.

Groundwater movement is controlled by permafrost. It acts as a barrier

to downward percolation and lateral movement, and as a confining layer to

subpermafrost water. Confined subpermafrost water usually has an

equipotential surface within the permafrost zone; but locally, the static

level may be above land surface (Williams 1970). The low groundwater

temperatures affect water movement. It has been shown that water existing

under low temperatureranges (0-4.5°C)moves more slowly than groundwater

in temperateregionsdue to higher viscosity(Williams1970). Groundwater

velocity is inversely proportional to viscosity.

2.4 CLIMATOLOGY

Due to its size and geographic complexity, the state of Alaska

encompasses four major climatic zones that have been established on the

basis of similar temperature and precipitation values. Figure 2-B depicts

the distribution of the Alaskan climatic zones. Rainfall is highly

variable across Alaska, ranging from 5 inches annually in the arctic

climatic zone to some 300 inches annually along the southeast coast in the

maritime zone (NOAA 1983; Zenone and Anderson 1978). The dramatic

variation in rainfall results from orographic (i.e., mountain-caused)

effects related to topography and exposure. Coastal mountain ranges

receive the most rainfall and interior lowlands receive the least.

The three DEW Line stations are located in the Arctic zone. This

environmentconsistsof cold averagetemperatureswith strong seawardwinds

blowing across each station. Although the region is continuously wet in

summer and dotted with lakes, the amount of precipitation is low.

Therefore, this region is classified as a frozen desert.
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2.5 NATURAL RESOURCES

Significant natural resources may exist in the Arctic Coastal Plain,

primarily in the form of fossil fuel and uranium deposits. However, BAR-M

is located within the limits of the Arctic National Wildlife Refuge, a

federally protected environment (U.S. Fish and Wildlife Service 1988).

2.6 BIOLOGICAL/ECOLOGICALRESOURCES

Arctic ecosystems can be treated as stable systems only over immense

geographic areas, and they require long periods of time to recover

following disturbance. The two ecosystems relevant to the DEW Line

stations are the coastal and marine zone, and the wet sedge meadows.

2.6.1 Coastal and Marine ZonP

The BeaufortSea is shallow,and the near-shoreand shore areas are

subject to ice scour except where lagoons, bays, and inlets are protected

by barrier islands and spits. These protected waters, together with the

estuariesof the major rivers,have the greatestprimaryfood productivity

of this zone. Marine mammals and fish are ultimately dependent on this

productivity. Emergent grasses and sedges occur in brackish marsh ponds,

and submergent plants grow in some protected lagoons (U.S. Fish and

WildlifeService1988).

Walrus, ringed seals, bearded seals, and beluga whales are the zone's

commonmarine mammals. In winter, the ringed seal is the most common

species using the near-shore ice environment. The ringed seal is preyed

upon by polar bear (U.S. Fish and Wildlife Service 1988).

There is little diversity of marine fish in the Arctic ecosystem. Of

the 60 species reported for the Arctic coast, many are rare. Thirteen of

the species are anadromous, i.e., they migrate upriver to breed, so they

spend only part of their life cycles in this marine environment (U.S. Fish

and Wildlife Service 1988).
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Becausethe barrier islandsare low-lyingand exposed to ice scouring -.

and summer storms, vegetation is sparse or absent. These islands provide

nesting sites protected from predation for common eiders and glaucous

gulls. Especiallyduring post-breedingmolt and the fall migration,the

shoresof barrierislandsand the lagoonsare used by large numbersof

shorebirds and waterfowl (e.g., oldsquaws, brant, phalarope, etc.).

Densitiesof more than 620 birds per mile of shorelinehave been reported

as being common along barrier island beaches in August and September (U.S.

Fish and WildlifeService 1988).

2.6.2 Wet Sedge Meadows

About one-half of the coastal plain consists of wet sedge meadows.

These meadows are characterizedby peaty soils with a shallow active layer

above the continuous permafrost and a water-saturated surface in summer.

On the coastal plain, the meadow plant community occurs in a mosaic with

innumerable small, relatively shallow lakes. The microrelief features

associatedwith low and high center ice-wedgepolygons providedrier sites

supportinga varietyof plant species. A few dwarf woody plants and

lichensoccur on the drier sites. Pendentgrass is an importantemergent ._

specieson the shorelinesand in the shallowestzones of ponds; it is

extensivelyused by waterfowland shorebirds (U.S. Fish and Wildlife

Service 1988).

Plant consumptionin wet sedge meadows is dominated by a single

species, the brown lemming. This rodent shows extreme fluctuations in

numbersin 3- to 5-yearcycles. These cycles are of such a magnitudeas to

greatly influence the vegetation, the competitors, and the predators of

this species and, indirectly, all other components of the ecosystem (U.S.

Fish and Wildlife Service 1988).
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2.6.3 !ranszonal Fauna

The coastal and meadow zones also support or are frequented by several

species of large mammals. Porcupine caribou, moose, musk ox, and polar

bear are among the species that are found in these zones (U.S. Fish and

Wildlife Service 1988).

2.7 HISTORICRESOURCES

The USAF submitted an application to determine the eligibility of the

Alaska DEW Line stations for the National Register of Historic Places. The

Alaska State Historical Preservation Officer (SHPO) has concurred with the

USAF that the Alaska DEW Line stations are historically significant; SHPO

made a preliminary determination on March 9, 1987 that the Alaska DEW Line

stations are eligible for the National Register of Historic Places, pending

further information to be provided by the USAF. Properties determined to

be eligible for the National Register of Historic Places are accorded the

same protections as properties listed on the National Register (Alaska

State HistoricPreservationOffice 1989). Consultationwith Alaska SHPO

may be required and would be appropriate before any alterations on the

manmade environment are performed for hazardous waste cleanup at these

potentially eligible National Register sites.

2.8 BARTER ISLAND AFS (BAR-M) ENVIRONMENTAL SETTING

2.8.1 Geoqraphic Settinq

BAR-M, the easternmost of the DEW Line stations, is located on the

northern coast of Alaska near the Canadian border. The facility is sited

on 4353 acres of low-lying tundra. The area around BAR-M is nearly flat,

with land surface elevation at all points of the installation within 50

feet above sea level (Figure 1-2).
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2.8.2 Hydrology

Severalsmall streamscrossthe BAR-M facility. The drainageis

generally to the north. Surface runoff occurs as sheet flow and ephemeral

streams, and may drain into larger streams or directly to the ocean.

Infiltration to shallow depths may occur during summer months when the

active layer thaws (Figure 2-9).

Several large and small lakes are located in the vicinity of the BAR-M

(Figure I-2). They are generally less than 10 feet deep and may freeze to

the bottom during the winter months. Barter Island is located in an area

where large freshwater lakes are the only source of drinking water.

Drinking water for BAR-M is provided by a large lake to the south of the
Module Trains.

2.8.3 Climate/Airquality

At BAR-M, precipitation averages 7 inches per year, including 45 inches

of snow. Average daily minimum and maximum temperatures in summer are 30°F

and 46°F, respectively. In winter, these temperatures are -20°F and -6°F,

respectively. Temperature extremes for the period of record (1959 to lg74)

were -59°F and 75°F. In the Arctic Region, strong winds coupled with cold ,_

winter temperatures can cause the wind chill factor to reach below -IO0°F

(Selkregg 1974-1976).

Due to the limited sources of air pollution in the vicinity of BAR-M,

air quality is expected to be good. However, air pollution may be present

in the immediate area due to the use of fossil fuels for heating, cooking,

internal combustion engine operation, and the burning of wastes at the BAR-

M landfill.

2.8.4 Human Resources

BAR-M consists of 4353 acres of land on Barter Island. BAR-M is

located approximately 646 miles north of Anchorage and 382 miles north of

Fairbanks. Accommodations for up to 75 personnel are available at BAR-M.
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The native village of Kaktovik, population 250, is located

approximately _ mile southeast of the main living area at BAR-M. Kaktovik

was incorporated as a second-class city in 1972.

Economic opportunities in Kaktovik are limited due to the isolated

location of this most easterly North Slope Borough village. Jobs are

provided by a store, local government, the school, a clinic, a local flying

service, and construction projects for village facilities. The sale of

arts and crafts items, particularlybaleen baskets, ivory carvings,and

Eskimo clothing, also brings cash income to some individuals.

Subsistencehunting,fishing, and trappingmake up the major portion of

the economy of Kaktovik. People in the village are heavily dependent on

subsistence activities, whether or not they work for cash.

2.9 PREVIOUS BAR-M IRP ACTIVITIES

The CH2M Hill Phase I Report reviewed and identified five BAR-M sites as

having the highest potentialfor contaminantmigration and warranting _

additional study: Old Dump Site (Old Landfill, Site 1), Waste Petroleum

Disposal (POL Catchment Area, Site 3), Current Dump Site (New Landfill,

Site 4), Drainage Cut Contamination (Contaminated Ditch, Site 8), and Old

Dump Site N.W. (Site 9). The Phase I Report also recommended additional

soil sampling at the Old Dump Site and the Current Dump Site, and

additional surface water sampling at the Waste Petroleum Disposal, the

Drainage Cut Contamination, and the Old Dump Site N.W. The Phase If,

Stage 1 Report by Dames & Moore completed this recommended sampling

program. The Phase II, Stage 2 field investigation by Dames & Moore

consisted of collecting soil and surface water samples upgradient and

downgradient of the Old Dump Site; and collecting surface water samples

upgradient and downgradient of the Old Dump Site, Waste Petroleum Disposal,

Current Dump Site, Drainage Cut Contamination, and Old Dump Site N.W.
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During the 1987 WCC site visit to BAR-M, additional surface soil and

water sampling was recommended for the Old Landfill, New Landfill, Sewage

Lagoon, POL Catchment Area, and Contaminated Ditch sites. The Old Dump

Site N.W. was not located during the site visit, and was not detailed for

additional sampling. Although the Sewage Lagoon is not an IRP site, it may

contributeto biologicalcontaminationat the BAR-M IRP sites. The 1988

WCC Stage 3 effort carried out the sampling program developed from the

previous IRP activities and the 1987 WCC site visit (Section 3.2).

2.9.1 CH2M Hill IRP Phase I Report, 1981

CH2M Hill performedthe Phase I ProblemIdentification/RecordsSearch

in Summer 1981. The following sites at BAR-M were not included in the site

rating assessment by CH2M Hill, because they were reviewed and identified

as areas having no potential for contaminant migration and were, therefore,

excluded from the site rating assessmentand eliminatedfrom further study:

• PCB Transformers (Site 5)

• Fuel Storage Tank (Site 6)

• Storage Area (Site 7)

• POL Storage Tanks (Site 10)

• Diesel Fuel Tank (Site 11).

The following sites were included in the site rating assessment,

because they were reviewed and identified as areas not considered to pose a

significant hazard for migration of contaminants and did not warrant

additional study:

• Sewage Lagoon (Site 2)

• Old Airport Dump Site (Site 12).

The followingsites were reviewedand identifiedas areas having the

highest potential for contaminant migration and, therefore, warranted

additional study:
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•OldDumpSite(OldLandfill,Site1)

• Waste Petroleum Disposal (POL Catchment Area, Site 3)

• Current Dump Site (New Landfill, Site 4)

• Drainage Cut Contamination (Contaminated Ditch, Site 8)

• Old Dump Site N.W. (Site 9).

CH2M Hill recommendedadditionalsoll samplingat Sites 1 and 4, and

surface water sampling at Sites 3, 8, and 9.

2.9.2 Dames & Moore IRP Phase lit Staqe 1Reportt 1986

The Dames & Moore 1986 investigation constituted the Phase II, Stage 1

field evaluation. The field investigation by Dames & Moore consisted of

collecting two soll grab samples per site at Sites 1 and 4, and surface

water samples at Sites 3, 8, and 9. The soil samples were analyzed for

total organic halogens (TOX), lead, phenols, and PCBs. The surface water

samples were analyzed for total organic carbon (TOC), TOX, lead, phenols,

oil and grease, and PCBs.

2.9.2.1 Old Dump Site (Old Landfill_Site 1). At Site 1, soil samples --

were reported to have TOX concentrations below the detection limit of 5

mg/kg (partsper million). Soil samplescollectedfrom the adjacentsmall

stream were reported with lead concentrations from below the detection

limit of 10 to 76 mg/kg. In addition,the small stream soil sampleswere

tested for PCBs and reported with concentrations from below the detection

limitof 0.5 to 0.72 mg/kg. Phenolswere reported below the contract

detectionlimit of i mg/kg.

2.9.2.2 Waste Petroleum Disposal (POL Catchment Area_ Site 3). Surface

water samples collected from the nearby pond were reported to have elevated

concentrationsof TOC at 51 mg/L, TOX at 1.2 mg/L, and oil and grease at 36

mg/L. Lead, PCBs, and phenolswere not tested for in the water samples.
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2.9.2.3 Current Dump Site (New Landfill_Site 4). Soil sampleswere

collected downgradient of Site 4. Lead was detected in the soil samples at

concentrationsfrom below detectionlimit (10 mg/kg) to 52 mg/kg. TOX,

phenols, and PCBs were reported to be below the contract detection limits

of 5, 1, and 5 mg/kg, respectively.

2.9.2.4 Drainage Cut Contamination (Contaminated Ditch_ Site 8). The

water samplesfrom this drainage ditch had a reported TOX concentrationof

0.18 mg/L. Lead was reportedat the detectionlimit of 0.01 mg/L. TOC,

detectedat 19 mg/L, was reportedwithin the range of anticipated

background levels. Phenols, oil and grease, and PCBs were reported below

the contractdetectionlimitsof 0.01, 5, and 0.0005 mg/L, respectively.

2.9.2.5 Old Dump Site N.W. (Site 9). The water sample collected

downgradient of Site 9 indicated an elevated concentration of TOX at 0.19

mg/L. TOC, detectedat 31 mg/L, was reportedwithin the range of

background levels. Lead and PCBs were reported below the contract

detection limits, and phenols and oil and grease were not tested.

2.9.3 Dames & Moore IRP Phase II_ Stage 2 Report_ 1987

The Phase II, Stage 2 field investigation by Dames & Moore in 1987 was

designed to confirm the presence of contamination within the specified

areas of investigation,determinethe magnitudeof contaminationand

potential for migration of those contaminants in the environmental media,

identifypublic health and environmentalhazardsof migratingpollutants,

and identify additional investigation required.

The Phase II, Stage 2 field investigation consisted oFcollecting soil

grab samples upgradlent and downgradient of Site 1, and collecting surface

water samples upgradient and downgradient of Sites 1, 3, 4, 8, and 9.
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The Phase II, Stage 1 analysesused indicatorparametersin a screening

•processas a basisfor the Phase II, Stage2 analyses. The Stage 2 --

investigationincludedgroup analysesfor specificcompounds. The group

parameters for analyses of the water samples were purgeable halocarbons and

total petroleum hydrocarbons (TPHs). Analyses of 11 purgeable halocarbon

componentswere done, and only those greaterthan or equal to the detection

limit are discussedbelow. Review of these laboratorydata by WCC

indicates that trichloroflouromethane and methylene chloride were detected

in surfacewater samples. These compoundsare common laboratorysolvents

and are not likely associated with site contamination. Therefore, they can

be treatedas negligibleand are not consideredfurther.

2.9.3.1 Old Dump Site (Old Landfill_Site I). At Site 1, soil samples

tested for PCBs were reported with concentrations from below the contract

detectionlimit of 0.02 to 0.34 mg/kg. The followingpurgeablehalocarbons _

and concentrationswere reported for surfacewater samplesat Site 1:

bromomethane(ND to 15 ug/L), 1,1-dibromochloromethane(1.9 to 4.1 _g/L),

trans-l,2-dichloroethene(0.6 to 2.0 ug/L), 1,1,1-trichloroethane(ND to

1.1 ug/L), and trichloroethene(110 to 290 ug/L).

2.9.3.2 Waste PetroleumDisposal (POL CatchmentArea_ Site 3). The

following purgeable halocarbons and concentrations were reported for

surface water samples at Site 3: trans-1,2-dichloroethene (ND to

0.43 ug/L), and trichloroethene(ND to 0.76 ug/L). In addition,TPHs were

reportedat 2.2 to 4.4 mg/L in the surfacewater samples.

2.9.3.3 CurrentDump Site (New Landfill_Site 4). The surfacewater

samples collected at Site 4 were tested for purgeable halocarbons and

concentrationswere reported as follows: 1,1-dichloroethane(ND to 1.9 ug/L).
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2.9.3.4 Drainage Cut Contamination (Contaminated Ditch_ Site 8). The

water samples for this drainage ditch had the following purgeable

halocarbonsreported: trans-l,2-dichloroethene(ND to 0.62 ug/L) and

trichloroethene(ND to 1.5 _g/L).

2.9.3.5 Old Dump Site N.W. (Site g). The surface water samples collected

at Site 9 were tested for purgeable halocarbons and none were detected.

2.10 BULLEN POINT AFS (POW-3) ENVIRONMENTAL SETTING

2.10.1 Geographic Settinq

POW-3 is locatedon the north coast of Alaska. The facility is sited

on 620 acres of low-lying tundra. The area around POW-3 is nearly flat,

with land surface elevations at all points of the installation within 10

feet above mean sea level (Figure 1-3).

2.10.2 Hydrology

Several small streams cross the POW-3 facility. The drainage is

generally to the north. Surface drainage occurs as sheetflow and ephemeral

streams and may drain into larger streams or directly to the ocean.

Infiltration to very shallow depths occurs during summer months when the

active layer thaws (Figure 2-10).

Several large and small lakes are located in the vicinity of POW-3

(Figure 1-3). They aregenerally less than 10 feet deep, and most remain

frozen during the winter months. POW-3 is located in an area where large

freshwater lakes were the only source of drinking water prior to closure.

Drinking water for POW-3 was provided by a lake to the south of the

facility.

2.10.3 Climate/Airquality

At POW-3, precipitation averages 5 to 7 inches per year. At BAR-M,

less than 100 miles to the east, average daily minimum and maximum
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temperaturesin the summer are 30°F and 46°F, respectively. In winter,

these temperatures are -20°F and -6°F, respectively. Temperature extremes

for the period of record (1959-1974) were -59°F and 75°F. In the Arctic

Region, strong winds coupled with cold winter temperatures can cause the

wind chill factor to reach below -100°F (Selkregg1974-1976).

2.10.4 Human Resources

POW-3 consistsof 620 acres of land locatedapproximately635 miles

north of Anchorage. Currently,no human activitiesexist on a continuing

basis near this isolated and abandoned facility. On occasion, the airstrip

is used by charter aircraftfor a huntingor fishingparty. The locality

of Bullen was an Eskimo campsite shown on a 1902 manuscript map by S.J.

Marsh.

2.11 PREVIOUS POW-3 IRP ACTIVITIES

The CH2M Hill Phase I Report reviewedand identifiedthe Old Dump.Site
East, Site 13 (Old Landfill, Site 6) as an area at POW-3 having a very high

potential for contaminant migration and, therefore, warranted additional

study. The Phase II, Stage 1 report by Dames & Moore presented the results

of the surface water sampling of the Old Dump Site East. During the Phase

If, Stage 2 investigation by Dames & Moore, additional surface water

samples were taken at the Old Dump Site East. During the 1987 WCC site

visit, the Old Landfill, POL tanks, Shed No. 1, Shed No. 2, the Outside

Transformer,and the InsideTransformersites were identifiedfor further

investigationand field sampling. The 1988 WCC Stage 3 effort carriedout

the sampling program developed during the previous IRP activities and the

1987 WCC site visit (Section 3.3).

2.11.1 CH2M Hill IRP Phase I Report_ 1981

At POW-3, the followingsites were not includedin the site rating

assessment;becausethey were reviewed and identifiedas areas havingno

potential for contaminant migration and were, therefore, not included in

the site rating assessment and eliminated from further study:
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• VehicleStorageArea (Site 14)

• Garage (Site 15).

The following site was reviewed and identified as an area having a very

high potentialfor contaminantmigrationwarrantingadditionalstudy:

• Old Dump Site East, Site 13 (Old Landfill, Site 6).

It was recommended that additional study including a limited surface water

sampling program be done at Site 13.

2.11.2 Dames & Moore IRP Phase II_ Stage I Reportt 1986

The Phase II, Stage 1 field evaluation by Dames & Moore was conducted

in 1986.

2.11.2.1 Old Dump Site East_ Site 13 (Old Landfill_ Site 6). One surface

water sample from Site 13 was analyzed for TOC, TOX, total lead, phenols,

oil and grease, and PCBs. The following concentrations were reported: TOC

(6.0mg/L), TOX (1.1mg/L), and lead (0.05 mg/L). The phenols and PCBs

were below the contract detection limits (0.01 and 0.0005 mg/L,

respectively). Oil and grease was not tested for in surfacewater samples.

2.11.3 Dames & Moore IRP Phase II_ Staqe 2 Report_ 1987

The Phase II, Stage 2 field investigation by Dames & Moore in 1987 was

designed to confirm the presence of contamination within the specified area

of investigation, determine the magnitude of contamination and potential

for migration of the contaminants in the environment, identify public

health and environmentalhazards of migratingpollutants,and identify

additional investigation required.
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2.11.3.1 Old Dump Site East, Site 13 (Old Landfill, Site 6). A surface

water sample was collected from Site 13. The Phase II, Stage 1 analysis

used indicator parameters in a screening process on which to base the Phase

If, Stage 2 analyses. The Stage 2 investigation included group analyses

for specific compounds. The group parameter for analyses of the water

sample was purgeable halocarbons. Analyses of eleven purgeable halocarbon

components were completed, and all results were ND.

2.12 POINT LONELY AFS (POW-I) ENVIRONMENTAL SETTING

2.12.1 Geographic Settinq

POW-1 is located on the north coast of Alaska. The facility is sited

on 2830 acres of Iow-lylng tundra. The area around POW-1 is nearly flat,

with land surface elevations at all points of the installation within 20

feet above mean sea level (Figure 1-4).

2.12.2 Hydrology

Several small streams cross the POW-1 facility. The drainage is

radial, away from the facility. Surface drainage occurs as sheetflow and

ephemeral streams and may drain into larger streams or directly to the

ocean. Infiltration to very shallow depths occurs during summer months

when the active layer thaws (Figure 2-11).

Several large and small lakes are located in the vicinity of POW-I

(Figure 1-4). They are generally less than 10 feet deep, and most remain

frozen during the winter and early summer months. POW-1 is located in an

area where large freshwater lakes are the only source of drinking water.

Drinking water for POW-I is provided by a large lake to the southeast of

the Module Trains.

2.12.3 Climate/Airquality

At POW-1, precipitation averages approximately 4 inches per year. At

Barrow (POW-M), less than 100 miles to the west, average daily minimum and
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maximumtemperaturesin summer are 29°F and 44°F, respectively. In winter,

these temperatures are -25°F and -6°F, respectively. Temperature extremes

for the period of record (1959 to 1974) were -56°F and 78°F (Selkregg 1974-

1976).

2.12.4 Human Resources

POW-1 includes 2830 acres of land located approximately 685 miles north

of Anchorage. An average of 17 personnel are currently stationed at

POW-I. POW-I is completely isolated; no human activity exists in the

surroundingarea on a continuingbasis, except for the personnelstationed

at POW-I. The U.S. Coast & Geodetic Survey (USC&GS) reported in 1951 that

the nearby locality of Kokruagarok was an Eskimo campsite, and that the

abandoned village of Kolovik was located approximately 3 miles to the

southwest (Figure 1-4).

2.13 PREVIOUS POW-I IRP ACTIVITIES

The CH2M Hill Phase I Report reviewed and identified three POW-1 sites

as having a very high potential for contaminant migration and warranting

additional study: the POL Storage Area (Site 28), Old Dump Site (Old

Landfill, Site 31) and the Husky Dump Site (Husky Landfill, Site 32). A

limited surface water sampling program was proposed for these three

sites. The Phase II, Stage 1 Report by Dames & Moore presented the results

of this sampling program. The Phase II, Stage 2 Report by Dames & Moore

presented the results of additional surface water sampling at these three

POW-1 sites.
L

During the 1987 WCC site visit, the Husky Landfill and POL Storage Area

were proposed for additional sampling and investigation. The Old Landfill

was reviewedand no furtherinvestigationwas recommendedat that time.

The Old Sewage Outfalland Beach Tanks (Sites25/27) and the Large Fuel

Spill (Sites 29/29A)were later proposedfor additionalsamplingand

investigation. The 1988 Stage 3 efforts carried out the sampling program
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developed during the previous IRP activities and the 1987 WCC site visit

(Section 3.4).

2.13.1 CH2M Hill IRP Phase I Report_ 1981

At POW-1, the following sites were reviewed and identified as having no

potential for migration and were, therefore, not included in the site

rating assessment and eliminated from further study:

• Gasoline Storage and Material Storage (Site 23)

• Diesel Fuel Storage (Site 24)

• Drum Storage (Site 26)

• Diesel Fuel Beach Storage Tanks (Site 27)

• Vehicle and Equipment Storage (Site 30).

The following sites were reviewed, rated, and identified as areas that

were not considered to pose a significant hazard for migration of

contaminants and did not warrant additional study:

• Sewage Disposal Area (Old Sewage Outfall, Site 25)

o Diesel Fuel Spill (Large Fuel Spill, Sites 29/29A).

The following sites were reviewed, rated, and identified as having the

highest potential for contaminant migration and, therefore, warranted

additional study:

• POL Storage Area (Site 28)

• Old Dump Site (Old Landfill, Site 31)

• Husky Dump Site (Husky Landfill, Site 32).

It was recommended that additional study including a very limited

program of surface water sampling be done at Sites 28, 31, and 32.

2-34



9o27 J-s2co -24 4G 91

2.13.2 Dames & Moore IRP Phase II_ Stage i Report_ 1986

The IRP Phase II, Stage 1 field investigationwas conductedby Dames &

Moore in 1986. One surface water sample per site was analyzed for TOC,

TOX, lead, phenols, oil and grease, and PCBs.

2.13.2.1 POL StorageArea (Site 28). Surfacewater samplescollectedfrom

the adjacentpond were reportedto have elevatedconcentrationsof TOC at

20 mg/L, TOX at 0.17 mg/L, and oil and grease at 7.0 mg/L. Lead, PCBs, and

phenols were not tested for in the water samples.

2.13.2.2 Old Dump Site (Old Landfill_Site 31). A water sample obtained

from the adjacentsaltwaterlagoonwas reportedto have concentrationsof

TOC at 4.0 mg/L and TOX at 0.95 mg/L. Lead, phenols,and PCBs were

reported with concentrations below contract detection limits of 0.01, 0.01,

and 0.0005 mg/L, respectively. Oil and grease were not tested for in the

water samples.

2.13.2.3 Husky Dump Site (Husky Landfill_Site 32). Water samplesfrom

the adjacentpond were reportedto have concentrationsof TOC at 52 mg/L

and TOX at 8.4 mg/L. Lead and PCBs were reportedbelow contractdetection

limitsof 0.01 and 0.0005 mg/L, respectively. Phenolswere reportedat a

concentrationof 0.025 mg/L. Oil and grease were not tested in the water

sample.

2.13.3 Dames & Moore IRP Phase lip Stage 2 Report_ 1987

The Phase II, Stage 2 field investigationby Dames & Moore in 1987 was

designed to confirm the presence of contamination within the specified

areas of investigation, determine the magnitude of contamination and

potential for migration of those contaminants in the environmental media,

identify public health and environmental hazards of migrating pollutants,

and identify additional investigation required.
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At POW-I, surface water samples were collected upgradient and

downgradient of Sites 28 and 32, and one surface water sample was collected
from Site 31.

The Phase II, Stage 1 analysis in 1986 used the indicatorparametersin

a screening process as a basis for the Phase II, Stage 2 analysis. The

Stage 2 investigationincludedgroup analysesfor specificcompounds. The

group parameters for analyses were purgeable halocarbons, phenols, and

TPHs. The purgeablehalocarbonanalyseswere done on Sites 28, 31, and 32

samples. The phenol analysiswas done on the Site 32 sample only.

2.13.3.1 POL StorageArea (Site 28). The surfacewater samplescollected

at Site 28 were tested for purgeable halocarbons and none were detected.

TPHs were reported at 1.5 to 2.0 mg/L in the surfacewater samples.

2.13.3.2 Old Dump Site (Old Landfill7 Site 31). The surfacewater sample

was tested for purgeable halocarbons and none were detected. TPHs were not

tested for in the sample.

2.13.3.3 Husky Dump Site (HuskyLandfill_Site 32). The following

purgeable halocarbons and concentrations were reported for surface water

samplesat Site 32: 1,2-dichloroethane(1.9 to 2.3 ug/L), 1,2-

dichloropropane(2.7 to 3.8 pg/L), and tetrachloroethene(1.1 to 1.4 ug/L).

Surface water samples were tested for phenols; pentachlorophenol was

reportedat concentrationsfrom 0.0095 to 0.0096 mg/L.

2-36
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3.0

FIELD INVESTIGATION PROGRAM

3.1 INTRODUCTION

The Stage 3 IRP field investigations for Barter Island AFS (BAR-M),

Bullen Point AFS (POW-3), and Point Lonely AFS (POW-1) were established by

the USAF Statementof Work (SOW) ContractNo. F33615-D-4544/OO08,as

modified. The SOW is included as Appendix B of this technical report. The

primary emphasis of the field investigations, prescribed in the SOW, was to

conduct surface soil and surface water sampling programs for laboratory

analyses of potential contaminants at the station sites. In addition,

engineering investigations (hydrologic evaluations, landfill erosion

control studies, and POL tank inspections) and simple removals were

performed at the three DEW Line stations. The DEW Line field investigation

chronology is presented on Figure 3-1. The field investigation programs

for BAR-M, POW-3, and POW-1 are presented in Sections 3.2, 3.3, and 3.4,

respectively.

3.2 BARTER ISLAND AFS (BAR-M)

The field investigation at BAR°M was performed to meet the requirements of

the IRP Stage 3 SOW. Five sites identified by the SOW and shown on Drawing

No. 1 are the Old Landfill (Site 1), the Sewage Lagoon (Site 2), the POL

Catchment Basin (Site 3), the New Landfill (Site 4), and the Contaminated

Ditch (Site 8). A sampling program was conducted to collect water and soil

samples for laboratory analyses of potential contaminants at the station.

The water and soil sampling program is presented in Section 3.2.2. In

addition, a hydrologic evaluation of an approximately 5D-acre study area
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adjacent to the Beaufort Sea and an engineering evaluation for erosion

control at the Old Landfill were conducted as part of the field

investigation. The hydrologic and engineering evaluations are presented in

Sections 3.2.3 and 3.2.4, respectively.

3.2.1 Time Sequence of Work Performed

Field work took place during Summer 1988. The field team of Mr. Kelly

Susewind, Task Leader (WCC Anchorage), Mr. Keith Mobley (WCC Anchorage),

Mr. James Munter (WCC Anchorage), and Ms. Robin Spencer (WCC Oakland)

completedfield task activitiesat BAR-M as describedin the SOW. Resumes

of the field team members are in Appendix G.

After mobilizing equipment in Anchorage and Oakland, the field team and

equipment were flown to Prudhoe Bay by a scheduled commercial carrier on

August 16, 1988. A charter service airline then flew the field crew and

some of the equipment to Barter Island. A brief orientation of BAR-M was

provided by the Station Chief. The remainder of the day was spent

reviewing the field conditions and organizing equipment. August 17 was

spent locating all sample sites, preparing and labeling sample containers,
r

and calibratingthe field instruments. By the end of the day, not all of

the field equipment had arrived, due to poor weather conditions.

Commercial carrier flight schedules for sample shipments to Denver were

confirmed. On August 18 all the soil samples were collected; on August 19

the sites were mapped.

On August 20 the field team conducted the engineering investigation of
b

the Old Landfill and the hydrologic evaluation of the facility. August 21

was spent collectingall the surfacewater samples. All the sampleswere

packed and shipped to Denver for laboratory analyses, via Prudhoe Bay and

Anchorage. Chain-of-custody forms are found in Appendix D. Demobilization

from BAR-M was performed on August 22, 1988.

3-3
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3.2.2 Soil and Surface Water Sampling Program

All of the sample locations for BAR-M were temporarily marked for

identification with survey lath. Additionally, each site was surveyed

using a tape measure and compass. Photographs of the sample locations were

taken. Prior to leaving the site, all of the survey data were compiled and

checked for accuracy.

The BAR-M sampling program consisted of water,and soil sampling. Water

samples were obtained primarily in the established drainage systems and

where standing water apparently was contaminated by upstream sources.

Surface water samples were also obtained from the Sewage Lagoon. Soil

sampling included obtaining samples of sediment associated with the water

sampling program.

Table 3-1 presentsa list of sample identificationnumbersand .,

locations for all the soil and water samples collected at BAR-M.

Analytical laboratory data summaries are presented in Volume If, Appendix

E. Prior to mobilization, all of the sample containers were labeled for

sample type, location, and site; and the required preservatives were placed

in the containers. After obtaining the sample, the date, time, and

sampling personnel were marked on the label.

3.2.3 BAR-M HydrologicEvaluation

3.2.3.1 Introduction. A hydrologic evaluation was made of an

approximately 50-acre area located adjacent to the Beaufort Sea (Drawing

No. 1). The two well-defined drainages in the area that discharge to the

sea are termed the Contaminated Ditch and the Old Landfill Ditch. A third

drainage area investigated in this study lies between the Contaminated

Ditch and Old Landfill Ditch drainage areas. The purposes of the

hydrologic investigation were to describe the hydrologic environment of the

study area including sources, directions, and approximate rates of movement

of surface water; characterize the general hydrologic conditions of the

area; assess the origins and volumes of flow through the New Landfill; and
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Table 3-I. BARTER ISLAND AFS (BAR-M) SOIL AND WATER SAMPLE IDENTIFICATIONS AND
SAMPLE LOCATIONS

Sample
WCCI.D. LabI.D. SampleDescription Location

I042-S0-004-GS-88-0001 001326-0012-SA Soil, Old Landfill (Site 1) OL-1
I042-NS-OO4-GN-88-O002 001340-0001-SA Aqueous, Old Landfill (Site 1) OL-I\
1042-S0-005-GS-88-0001 001326-0013-SA Soil, Old Landfill(Site 1) OL-2\
1042-NS-OO5-GN-88-O002 001344-0007-SA Aqueous, Old Landfill (Site 1) OL-2 \
1042-S0-006-GS-88-0001 001326-0014-SA Soil, Old Landfill(Site 1) OL-4
1042-NS-OO6-GN-88-O002 001344-0022-SA Aqueous, Old Landfill (Site I) OL-4
1042-S0-007-GS-88-0001 001326-0015-SA Soil, Old Landfill(Site 1) OL-5 /
1042-NS-OO7-GN-S8-O002 001344-0008-SA Aqueous,Old Landfill (Site I) OL-5 /
1042-S0-007-GS-88-0003 001326-0016-SA Soil, Old Landfill(Site 1) OL-5/

1042-NS-OO8-GN-88-O001 001340-0002-SA Aqueous,Old Landfill (Site 1) OL-V
/

1042-S0-001-GS-88-0001 001326-0011-SA Soil, Sewage Lagoon (Site 2) SLd3
1042-NS-OO1-GN-88-O002 001340-0004-SA Aqueous, Sewage Lagoon (Site 2) SL-3
1042-NS-OO2-GN-88-O001 001340-0005-SA Aqueous, Sewage Lagoon (Site 2)- SL-1
1042-NS-OO3-GN-88-O001 001340-0006-SA Aqueous, Sewage Lagoon (Site 2) SL-2

-- 1042-S0-013-GS-88-0001 001326-0001-SA Soil, POL Catchment Area (Site 3) PB-1
1042-S0-013-GS-88-0002 001326-0002-SA Soil, POL Catchment Area (Site 3) PB-2
1042-NS-O13-GN-88-O002 001344-0001-SA Aqueous, POL Catchment Area (Site 3) PB-1
I042-S0-014-GS-88-0001 001326-0003-SA Soil, POL Catchment Area (Site 3) PB-2
1042-NS-O14-GN-88-O002 001344-0002-SA Aqueous, POL Catchment Area (Site 3) PB-2
1042-S0-015-GS-88-0001 001326-0004-SA Soil, POL Catchment Area (Site 3) PB-3
1042-NS-O15-GN-88-O002 001344-0003-SA Aqueous, POL Catchment Area (Site 3) PB-3

, 1042-S0-016-GS-88-0001 001326-0005-SA Soil, POL Catchment Area (Site 3) PB-4
1042-S0-017-GS-88-0001 001326-0006-SA Soil, POL Catchment Area (Site 3) PB-5
1042-S0-018-GS-88-0001 001326-0007-SA Soil, POL Catchment Area (Site 3) PB-6
1042-S0-019-GS-88-0001 001326-0008-SA Soil, POL Catchment Area (Site 3) PB-7

1042-S0-009-GS-88-0001 001326-0017-SA Soil, New Landfill (Site 4) NL-1
1042-NS-OO9-GN-88-O002 001344-0012-SA Aqueous, New Landfill (Site 4) NL-1
1042-S0-010-GS-88-0001 O01326-O01B-SA Soil, New Landfill (Site 4) NL-2
1042-NS-OIO-GN-88-O002 001344-0011-SA Aqueous, New Landfill (Site 4) NL-2
1042-S0-011-GS-88-0001 O01326-o01g-SA Soil, New Landfill (Site 4) NL-3
1042-NS-O11-GN-88-O002 -- Aqueous,New Landfill(Site4) NL-3

-- I042-S0-012-GS-88-0001 001326-0020-SA Soil, New Landfill(Site 4) NL-4
1042-NS-O12-GN-88-O002 -- Aqueous,New Landfill(Site4) NL-4

1042-NS-O12-GN-88-O003 -- Aqueous,New Landfill(Site4) NL-4
1042-NS-O16-GN-88-OO02 001344-0004-SA Aqueous, Contaminated Ditch (Site 8) CD-4
I042-S0-020-GS-88-0001 001326-0009-SA Soil, Contaminated Ditch (Site 8) CD-1
1042-NS-O20-GN-88-O002 -- Aqueous,ContaminatedDitch (Site 8) CD-1
1042-S0-021-GS-88-0001 001326-0010-SA Aqueous, Contaminated Ditch (Site 8) CD-2
1042-NS-O21-GN-88-O002 -- Soil, ContaminatedDitch (Site8) CD-2

- 1042-NS-O21-GN-88-O003 001344-0006-SA Aqueous, Contaminated Ditch (Site 8) CD-2
1042-S0-022-GS-88-0001 001326-0021-SA Soil, Contaminated Ditch (Site 8) CD-3
1042-NS-O22-GN-88-O002 -- Aqueous,ContaminatedDitch (Site 8) CD-3

TripBlank O01344-o01g-SAAqueous,TripBlank --
FieldBlank 001344-0020-SAAqueous,FieldBlank --
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prepare a hydrologic budget for the Sewage Lagoon and describe the possible

effectsof dischargefrom the lagoonon other sitesin the area.

3.2.3.2 Evaluation Methods. Surface water discharge measurements were

made at 30 locations on August 20, 1988 by measuring channel width and

depth and estimating the average velocity of flow (Appendix C). Areas of

groundwater seepage and unchannelized overland flow were also noted.

Shallow trenches were hand excavated at four locations near the New

Landfill and hydrologic gradients were measured using a hand-held level and

stadia rod. Interviewswere conductedwith local water and sewer system

operators, and water use and sewer system discharge data were copied and

evaluated.

3.2.3.3 HydrologicSettinq. The hydrologicinvestigationwas carriedout

in late Summer 1988 at a time when the active layer above the permafrost

was at or near its annual maximum thickness. No significant quantities of

precipitation had occurred in the area for at least 3 days prior to the

hydrologic study, and visual observations suggested that streamflows were

at base flow conditions. Drawing No. I shows the locationof the three

drainage areas in the study area as specified in the SOW. The Old Landfiil

Ditch drainage was observed to discharge approximately 13 to 19 gallons per

minute (gpm) to the sea from a drainage area that includes the New

Landfill, part of the Old Landfill, part of the Sewage Lagoon, and some

tundra and facility development areas. The Contaminated Ditch drainage was

observed to discharge approximately 36 to 67 gpm to the sea from a drainage

area encompassing part of the Sewage Lagoon, the POL Catchment Basin, and

some tundra and facility development areas. Between the two ditches is a

drainage area that includes part of the Sewage Lagoon, some tundra, and

part of the Old Landfill. The drainage in this area is not well

channelized and a significant percentage of overland flow occurs, making

discharge volumes difficult to estimate. The Sewage Lagoon was constructed

within all three drainages in the study area.
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3.2.3.4 New Landfill. The New Landfill was surrounded mostly by water-

saturated tundra with standing or flowing water on all sides except near

the southeast corner of the New Landfill, which has the highest

elevation. In the area surrounding the New Landfill, the tundra slopes

down towardthe north at a slope of approximately0.02 ft/ft. Water from

the south, moving through and on the active zone, is partially or

completely blocked by the New Landfill berm and the underlying compressed

and possiblyfrozen naturalsoils. Shallowditcheschannel water to the

west-northwestalong the edge of the New Landfillberm and aroundthe

southwest corner of the New Landfill. Flow near the southwest corner of

the New Landfill is augmented by some overland flow from the south-

southwest. As the water continues flowing northward on the west side of

the New Landfill, it moves as unchannelized overland flow from the

northwest corner of the New Landfill to an east-west trending ravine that

is a tributary to the Old Landfill Ditch. The total flow being diverted

around the New Landfill was estimated to be 4-5 gpm.

A very minor amount of seepage was observed to emanate from the tundra

and from the southeast side of the New Landfill. This water moved

northward, through a culvert under the access road to the New Landfill, and

into the Old Landfill Ditch.

Potentially contaminated seepage emanates from the north berm of the

New Landfill. This seepage collects in small channels and discharges to

the east-west trending ravine. The cumulative volume of flow out of the

north berm was estimatedat 2 gpm.

3.2.3.4.1 GroundwaterFlow. Test pits were hand dug on each side of

the New Landfillto characterizesubsurfaceconditions. Permafrostwas

found to occur at depths rangingfrom 0.7 to I.B feet and soils above that

depth were found to be saturatedand composedmainly of fine sand and silt,

and organicmatter (Table3-2 and Figure 3-2). Groundwaterseepageout of

the tundra and natural soils was observedto occur upgradient(south)of
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Table 3-2. BAR-M TEST PIT LOGS NEAR THE NEW LANDFILL (SITE 4)

c_

"_ TEST PIT 1

Depth
(inches) Description

0-2 Live organic mat with occasional gravel
2-3 Organicmat, brown with macroporewater flow
3-15 Fine sand, with organics,saturated
15-22 Fine sand, gray, with trace silt, slow water infiltration
22 Gray fine sand with trace silt, frozen with no visible ice

TEST PIT 2

Depth
(inches) Description

0-I Live organic mat with some gravel, saturated
1-3 Sandy organics,brown-gray,with occasionalgravel, saturated
3-5 Organic mat, dark brown, with macropore flow
5-16 Fine sand, gray, with very occasionalgravel, saturated
16-22 Organic mat, dark brown, with Macropore flow
22 Clearice

TEST PIT 3

Depth
(inches) Description

0-4 Live vegetative mat, waterflow into pit
4-14 Peat with some live roots, ice not visible,water inflow
14 Frozenpeat --

TEST PIT 4

Depth
(inches) Description

0-8 Vegetative mat, slow water infiltration
8 Organic mat, frozen, 50 percent ice

TEST PIT 4a (located6 feet north from Test Pit 4)

Depth
(inches) Description

o-g Vegetativemat
9 Silt, brown, frozen,no visible ice

Note: See DrawingNo. 1 for test pit locations.
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TestPitI TestPit2
Depth Depth

(rnches) Description (Inches) Descnption

_! .,Live or.qamcmat w_tn.qrave_.-- _ L,veorgan,or_afw,h_raveJ .": i,Sandyorqan.csw.hq._vel,

_i!i ,O,rganrcmat r- _ .,Orqan,cmat

!;?;::F,nesendw,hoan,os i:i:!10--" 10"_ !:i:i Freesand with gravel
. ;'£:

_s- _s- i:j.::
20 = i_i Fine sand with trace of slit 20-_ Organic mat

/Free sand with trace of k--
silt - frozen ."_ Clear ice

Test Pit 3

Depth Description
0nches)

.__ _ Live vegetative mat
--_..

5:= _
= - _'+,"Peat with some roots

lo- - '-_.E
-: _._

•15'-- '_ Frozen Peat

TestPit4 TestPit4A

Depth Description Depth
(inches) (Inches) Descnption

5 - :- _ Vegetal_vemat - _ Vegetative mat10- -... Orgamc mat - frozen 1 Silt - frozen

Figure 3-2 BAR-M TEST PIT LOGS NEAR NEW LANDFILL (SITE 4)
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the landfill berms and collect into drainages flowing parallel to the

berms. Although groundwater flow occurs through thawed soils with a

gradient equal to the land surfaceslope (approximately0.02 ft/ft),

waterflow in many areas of saturated soil appeared to occur mainly as

overland flow through the porous and highly permeable surface organic mat.

3.2.3.4.2 Origin of Leachate on the North Side of the New Landfill.

The leachate observed to emanate from the gravel berm on the north slde of

the New Landfill must originate either from direct precipitation onto the

surface of the New Landfill, from the surface and subsurface water sources

on the south side of the Hew Landfill,or some combinationof the two.

Average precipitation at Barter Island during June, July, and August (the

primary period that precipitation occurs as rainfall) averages 2.56 inches,

or 41 percent of the average annual total of 6.28 inches (NOAA lgB7, igBB).

This precipitationwould be expected to rapidly infiltratethe gravel

surfaceof the New Landfillas a result of its flat, permeablesurfaceand

bermed edges. Water from snowmelt was not considered to significantly

contribute to the infiltration, since the snow on top of the New Landfill

melts early during the summer thaw and much of it would probably run off

the still frozen landfillcover. Evapotranspirationof precipitatedwater

is expected to be minimal as a result of the cool, humid climate and lack

of vegetation. The New Landfill is approximately350 feet long in the

downgradient (south to north) direction. The northern edge of the New

Landfill is approximately 7 feet lower than the southern edge, since it was

constructedon the naturalgradient. This being the case, it is assumed

that all of the water entering the New Landfill as precipitation would seep

out of the north berm during the 100-day thaw period each year. The

averageflow would be expected to be 1400 gallons/day(0.97 gpm). This is

approximately half of the estimated cumulative flow rate from the north

side of the New Landfill observed on August 20, 1988, but indicates that a

substantialpercentageof leachatemay originateas precipitationon the

gravelledlandfillsurface. If the assumptionon snowmeltis incorrect,

and a significant percentage does infiltrate into the landfill, then all of

the seepage from the north berm could originate as precipitation.
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Field observationsindicatethat shallowgroundwaterflow from

upgradient tundra sources may not be a major contributor to leachate

generation. The obvious surfacing of water from the tundra on the south

side of the New Landfill indicates that the landfill acts as at least a

partial dam to waterflow. This could be a result of the low permeability

of the compressedsoils underlyingthe landfillberm, the possible frozen

state of underlyingcompressedsoils, the presenceof a groundwateror

permafrost mound within the New Landfill, or some combination of these

factors.

3.2.3.5 Sewage Lagoon. The Sewage Lagoon receives inflows from direct

precipitation onto its surface, discharge from the BAR-M package sewage

treatment plant, periodic (almost daily) dumping of sewage from a tanker

truck from the village of Kaktovik, and summertime disposal of the liquids

from 55-gallon drums of sewage ("honey buckets") from Kaktovik. Fluids

leave the Sewage Lagoon by evaporationand seepagethroughthe gravel berm

surrounding the lagoon into the drainages of the Old Landfill Ditch, the

Contaminated Ditch, and the tundra area between the two ditches. Assuming

annual flow equilibrium,estimatesof annual quantitiesfor each of these

componentsare given in Table 3-3. Seepagesfrom the lagoonwere

calculatedas a residualfrom estimatesof the other quantities. Assuming

that these seepagesoccur during a lO0-daythaw period each year, average

total seepageoutflowsfrom the SewageLagoon would be about 8.5 gpm.

The largestapparent sourceof Sewage Lagoon leakageoccurs in the

northwestcorner of the lagoon near an exposedculvert. Althoughthe

culvert itself did not transmit fluids, a seepage face beneath the culvert

was leaking at an estimated rate of 0.9 gpm. The seepage face appeared to

be eroding at a slow rate as a result of the continuous seepage. This

process could acceleratein the futureand lead to substantiallygreater

leakage rates. The total flow in the three drainage areas receiving

seepage from the Sewage Lagoon and attributable to leakage from the lagoon

3-13
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o Table 3-3. BAR-M SEWAGE LAGOONANNUAL FLUID BUDGET

,_ Quantity
-r Inflows (gallons)

Treatedsewage,Bar-M packagetreatmentplant, 1987 957,330

Hauledsewage via tankersfrom Kaktovik
(estimated600 gallons/week) 312,000

Honey buckets from Kaktovik
(850drums x 50 gallons liquid/drum) 42,500

Precipitation(annualaverage 6.28 inches/year) 461_000

Total Inflows 1,773,000

Outflows

Pan Evporation
(annualaverage = 7.44 inches/yearINOAA 1987-1988]) 548,000

Leakage(Total Inflows- PotentialEvaporation) 1,225,000

3-14
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was estimated to be about 4 to 6 gpm during the site visit on August 20,

1988. The annual fluid budget for the Sewage Lagoon illustrates that most

inputs to the lagoon occur between October and May, when seepage is minimal

or absent. The accumulated volume of sewage and treated effluent during

this time period equates to approximately 1 foot of liquid over the area of

the lagoon. Thus, fluid levels in the lagoon and seepage rates from the

lagoon are likely to be highest immediately following the annual

spring/earlysummer thaw.

3.2.3.6 Hydrological Relationships and Sources of Contamination. The

drainage area of the Old Landfill Ditch contains the Old Landfill, the New

Landfill, part of the Sewage Lagoon, and some tundra and facility develop-

ment areas. Discharge from the west side of the Sewage Lagoon flows west

adjacent to the south side of the Old Landfill in a deeply incised channel,

but probably does not contribute to flow through the Old Landfill because

of the likely occurrence of permafrost in the Old Landfill at a level

higher than the level of the stream. The average summertime flows in the

Old Landfill Ditch are probably increased by about 10 percent compared to

predevelopment conditions as a result of the Sewage Lagoon usage. These

increased flows, in turn, may contribute to active erosion of the ditch

sidewalls during the summer months. Similarly, Sewage Lagoon effluent from

the east side of the lagoon may contribute to active erosion occurring in

the lower reaches of the Contaminated Ditch and an east-west trending

tributary located east of the northeast corner of the lagoon.

Considering the drainage area immediately north of the Sewage Lagoon,

some of the discharge from the north side of the lagoon collects into a

small stream that flows directly over the Old Landfill deposits. At the

bluff line, the stream forms a small waterfall to the beach of the Beaufort

Sea. This stream also receives a small amount of flow from seepages

emanating from the Old Landfill deposits above the bluff line. Although

rates of flow and erosion were fairly low on August 20, 1988, the location

of this stream directly on Old Landfill deposits may lead to active erosion
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_ and gully formationat the bluff line in the future. The relativeposition

of the Sewage Lagoon, the seepages from the Old Landfill, and the small

streamin this drainagearea make it unlikelythat the Sewage Lagoon is the

source of leachatefrom the Old Landfill. As with the New Landfill,the

leachate from the Old Landfill probably originates as precipitation.

3.2.3.7 BAR-M Site Hydroloqy- Summaryand Concluslon_. Numerousstreams

occur in the BAR-M area that have measurableflow during late summerbase

Flow conditions. The streamsare fed by numerousshallow groundwater

dischargeareas and areas of diffuse overlandflow throughtundra

vegetation. Thawed soils are typicallythin (less than 2 feet) and

composedof organicmaterialwith low to high porosity and permeability,

and fine-grainedsands and silts with relativelylow permeability. In

severalareas, most water is transportedthroughthe vegetativemat as

overlandflow, particularlyduring higher flow conditions.

Visibly contaminatedleachateemanatingfrom the north berm of the New

Landfillprobably originatesmainly as precipitationon the surfaceof the

landfill. Field observationssupporta conceptualmodel where a

groundwateror permafrostmound exists in the New Landfill,created by

local recharge from precipitationand relativelylow-permeability(possibly

frozen) landfillor compactedtundra deposits.

Annual fluid flows through the Sewage Lagoonare approximately

1.77 million gallons. Approximately69 percentof this amount

(1.22million gallons) leaks out of the lagoonthrough gravel berms during

the annual thaw period. This leakagedischargesinto three different

drainageareas. Leakage from the Sewage Lagoonflows on the south and west

sides and across the top of the Old Landfill.

InitialRemedialMeasures (IRMs)resultingfrom the hydrologic

evaluationof BAR-M are presentedin Section 5.2 of this technicalreport.
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3.2.4 Engineerinq Evaluation for Erosion Control at BAR-M Old Landfill

(Site i)

3.2.4.1 Introduction. An engineering study was conducted in the vicinity

of the Old Landfill to evaluate alternatives for mitigating erosion

problems on the west and north sides of the Old Landfill. The field study

was conducted on August 18, 1988. Drawing No. 1 shows the plan view of the

Old Landfill in relation to the Beaufort Sea and local drainages where

erosion is exposing landfill debris.

3.2.4.2 TechnicalBackground. Erosionprocesseson the arcticcoastal

plain and beach erosion adjacent to the Beaufort Sea are governed primarily

by thermal changes occurring in the soil mass. Beach erosion rates have

been studied and measured by several investigators (Harper 1978). Bluff

retreatrates on the order of i to 10 meters/yearhave been observed. One

of the major controlling factors for bluff retreat appears to be bluff

height, with the highest erosion rates associated with areas of low

bluffs. At Barter Islanda bluff retreatrate of approximatelyi m/yr is

anticipated because the bluff is relatively high. An effort was made to

check this rate with the following measurements and line of reasoning:

Sediment is removed from the base of the bluff by east to west long shore

currents; therefore, the Old Landfill (particularly when it extended

approximately 40 meters further north into the Beaufort Sea) provided

protection for the shoreline west of the Landfill. If the straight

shorelinewest of the Old Landfillis projectedto the east, it lies

approximately 35 meters offshore in the vicinity of the Contaminated

Ditch. Assumingthat this much bluff retreathas taken place since the Old

Landfillwas emplacedapproximately30 years ago, a bluff retreatrate of

1.1 meter/year is obtained. This estimateappears reasonablebecause

examination of USAF Map I.A of the BAR-M facility, which was developed in

1962, indicates that the shoreline east and west of the Old Landfill was

relatively straight. The Old Landfill protruded north of this line. The

reasoningis obviouslysubjectto some error, but certainlysuggeststhat a

1-meter/yearbluff retreat is probablefor Barter Island.
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The erosionmechanismstarts by thawinga frozen bluff face composedof

ice and unconsolidatedsediments,which then collapsesonto a beach or into

a streamwhere the water removesthe loose sediments. As the sedimentsare

removedthe bluff face is again exposed, allowingthe process to repeat.

In a very low energy environment (small stream), near equilibrium can be

reachedwhere the sedimentswill maintain a stable slope near the stream

becauseonly small amountsof sedimentcan be transported. In a high

energyenvironmentsuch as the shore of the BeaufortSea, the process

repeats itselffor long time periods.

3.2.4.3 Field Assessment. Stream,ocean wave, and ice erosion have all

affectedthe Old Landfillsite. That portionof the landfillwhich had

protrudedapproximately40 meters into the BeaufortSea was reportedly

hauledback onto the main part of the landfill,compacted,and coveredin

1979 (CH2MHill 1981). This created a relativelynatural lookingbeach

line. However,as the bluffs along the beach retreatedfrom natural

coastalprocesses, landfilldebris was again released into the

environment. At present it appearsthat erosionand slope movementsmay

have approachedequilibriumalong the small stream in the west portionof --

the Old Landfill. Ocean erosionon the north side of the Old Landfillwill

continueas the bluffs retreat.

IRMs,to prevent the continuingrelease of landfillmaterialto the

environment,are discussedin Section 5.2 of this technicalreport.

3.3 BULLEN POINT AFS (POW-3)

The field investigationat POW-3 was performedto meet the requirements

of the IRP Stage 3 SOW. Six sites identifiedby the SOW and shown on

DrawingNo. 2 are Shed No. I (Site 1), Shed No. 2 (Site 2), Outside

Transformer(Site 3), InsideTransformer(Site 4), POL Tanks (Site 5), and

Old Landfill(Site 6). A samplingprogram _as conductedto collectwater

and soil samplesfor laboratoryanalyses of potentialcontaminantsat the
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station. The water and soil sampling program is presented in Section

3.3.2. A simple removals program was performed to remove suspected

hazardous materials from Sites l, 2, and 4; and the Generator Room (no site

number because subsequently added to the SOW). In addition, the POL Tanks

were visually inspected to assess their physical condition and potential

liquid levels. Simple removals and tank inspections are discussed in

Sections3.3.3 and 3.3.4, respectively.

3.3.1 Time Sequence of Work Performed

Field work took place during Summer 1988. The field team of Mr. Chris

Vais, Task Leader (WCC, Oakland), Mr. Frederick Wehrenberg (WCC, Oakland),

and Mr. Stacey Brown (WCC, Oakland) completed field task activities at POW-

3 as described in the SOW. Resumes of the field team members are in

Appendix G.

Mr. Fred Wehrenbergperformeda "pre-simpleremovals"trip on July 21-

23, 1988. He flew to Prudhoe Bay on a scheduled commercial carrier and

then chartered a helicopter to POW-3 for the "pre-simple removals"

investigation. An inventory was made of the hazardous materials to be

removed from the station during the simple removals program scheduled for

late September 1988.

After mobilizing equipment in Anchorage and Oakland for the simple

removals program, the field team and equipment were flown to Prudhoe Bay by

a scheduled commercial carrier on September 11, 1988. A barge was

chartered from VRCA Environmental for 36 hours. The VRCA barge transported

the field team and removals equipment to POW-3. Prior to their arrival,

the field team organized and pre-calibrated the equipment, and labeled

samplecontainers. The field investigation(waterand soil sampling

program, tank inspections, and simple removals) was conducted in less than

18 hours on September 13, 1988. All samples were packed on ice and

prepared for shipment to a Denver analytical laboratory. When the barge

returnedto PrudhoeBay, the sampleswere transferredto the scheduled

commercial carrier for a direct flight to Denver. Chain-of-custody forms
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xr are presentedin AppendixD. See Section3.3.4.2for informationregarding

hazardouswastetransportationanddisposal.

3.3.2 Soil and Water Sampling Program

All of the sample locations for POW-3 were surveyed using a tape

measure and compass. Prior to leavingthe site, all of the survey data

were compiledand checkedfor accuracy.

The POW-3 samplingprogramconsistedprimarilyof collectingsoil

samples at the Old Landfill (Site 6) and beneath the Module Train that

housed the InsideTransformer(Site 4). A few water sampleswere collecLed

at the Old Landfill site. One waste oil sample was collected from the

transformer at Site 4.

Table 3-4 presentsa list of sample identificationnumbersand

locations for all the soil and water samples collected at POW-3.

Analytical laboratory data summaries are presented in Volume If, Appendix

E. Prior to mobilization, all of the sample containers were labeled for

sample type, location, and site; and the required preservatives were placed

in the containers. After collectingthe sample, the date, time, and "-

sampling personnel were marked on the label.

3.3.3 Simple Removals

3.3.3.1 Purposeand Scope. The purposeof the simpleremovalswas to

remove suspected hazardous materials from POW-3 that may have represented

an immediate threat to human health and the environment at the abandoned

fac!lity. The scope of the simple removals included identification,

testing, overpacking, and shipment off site of suspected hazardous

materials--typically containers of petroleum hydrocarbon oils and

transformers or switches filled with suspected PCBs liquids. Five drums of

oil and waste oil, a large switch suspected of containing PCBs-contaminated

liquids, various containers in the flammable liquid storage shed, and an

oily liquidon the Floor of the pump shedwere removedfrom the site.
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Table 3-4. BULLEN POINT AFS (POW-3} SOIL AND WATER SAMPLE IDENTIFICATIONS AllI)
SAMPLE LOCATIONS

Sample
WCCI.D. LabI.D. Matrix Location

1062-NS-OOg-GN-88-O001 002374-0001-SA Waste, InsideTransformer(Site 4) IT-1
I062-NS-OOT-GS-88-O001 001712-0005-SA Soil, Inside Transformer (Site 4) IT-2
1062-NS-OO8-GS-88-O001 001712-0006-SA Soil, Inside Transformer (Site 4) IT-3

1062-NS-OO1-GN-B8-O001 001712-0010-SA Aqueous,Old Landfill (Site 6) OL-I
1062-NS-OO3-GS-88-O001 001712-0012-SA Soil, Old Landfill (Site 6) OL-1
I062-NS-OO4-GS-88-O001 O01712-OD13-SA Soil, Old Landfill(Site 6) OL-2
1062-NS-OO2-GN-88-O001 001712-0011-SA Aqueous, Old Landfill (Site 6) OL-3
I062-NS-OO2-GN-88-O002 001712-0001-SA Aqueous,Old Landfill (Site 6) OL-3
1062-NS-OOS-GS-88-O001 001712-0002-SA Soil, Old Landfill (Site 6) OL-3
I062-NS-OO6-GS-88-O001 001712-0003-SA Soil, Old Landfill (Site 6) OL-4
1062-NS-OO6-GS-88-O002 001712-0004-SA Soil, Old Landfill (Site 6) OL-4

I062-NS-O10-GN-88-O001 O01712-O00B-SA Aqueous, Trip Blank --
I062-NS-O11-GN-88-O001 001712-0009-SA Aqueous, Ambient Cond. Blank -°
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3.3.3.2 Field Work. Field work was conducted during late September

•1988. VRCA Environmentalwas contractedto transportthe WCC removalteam

and equipment to the Bullen Point AFS via barge, and to provide support

during the field program. Hazardous materials were barged by VRCA to

Prudhoe Bay and shipped via truck by Glean, Inc. to Defense Reutilization

and Marketing Office (DRMO), Elmendorf AFB, for disposal. The Uniform

Hazardous Waste Manifest and DD Forms 1348-i that accompanied the hazardous

waste to DRMO are presented in Appendix D.

3.3.3.2.1 Shed No. 1 (Site 1). Shed No. 1, the flammable liquid

storage shed, contained numerous small containers of oil, paint thinner,

and di-electric fluid. The majority of the containers were empty. The

containers found with liquid were divided into three groups: heavy oils

(lube oil), light oils and solvents, and di-electric fluid (PCBs oil). The

liquids from each group were consolidated into one drum for a total of

three drums. The di-electric fluid was tested with the McGraw Edison PCBs

Field Test Kit and was assessed to contain >500 ppm. The container of di-

electricfluid (DOT spec 5, 5-gallonpail) was labeledas containing

PCBs. The DOT spec 17E 55-gallon drum of light oil was labeled as waste,

flammableliquid. The DOT spec 17E 55-gallondrum of heavy oil was labeled _-

as waste combustible liquid. All of the small empty containers were

crushed and placed in DOT spec 17H drums with "Floor Dry," a clay absorbent

material. PCBs-contaminated containers were segregated, overpacked, and

labeled for disposal.

3.3.3.2.2 Shed No. 2 (Site 2). Shed No. 2, the pump shed, located

near the POL Storage Tanks, contained approximately 8 inches of water on

the concrete floor with about 0.5 inch of oil on the surface. The oil was

attributed to a punctured 5-gallon lube oil container laying on its side in

the shed. The water is suspected to be from rain since the door to the

shed was open.
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The upper portion of the water was frozen and was removed as ice with a

shovel into a DOT spec 17H 55-gallon drum. Residual oil was soaked up

using oil-absorbent pads that were also drummed. The water remaining on

the floor was then absorbed using "Floor Dry" and was placed into the

drum. The drum was labeled as solidified oily water. The door to the shed

was closed to prevent rainwater from accumulating inside the shed.

3.3.3.2.3 Outside Transformer (Site 3). The Outside Transformer was

investigated and found to be a nitrogen-filled transformer. Therefore, it

was neither drained nor removed.

3.3.3.2.4 InsideTransformer(Site4). The InsideTransformerwas

identified as a switch and not a transformer. The switch was a liquid bath

type and contained<50 mg/kg PCBs based on the McGraw-EdisonField Test Kit

procedureperformedby WCC personnel. Fiftymg/kg is the detectionlimit

of the PCBs field test kit. The switch was too tall to fit into a 55-

gallon drum and had to be disassembled. After it was disassembled, the

switch oil was transferred into a DOT spec 5, 5-gallon pail. The switch

was placed into two DOT spec 17H 55-gallon drums and cushioned with "Floor

Dry", a clay absorbent material. The drums were labeled as containing

PCBs.

The floor of the room where the switch was located was heavily coated

with the suspect PCBs oil. Floor Dry was applied in an effort to absorb

the oil and many of the floor tiles were subsequently removed and placed

into a DOT spec 17H 55-gallon drum. Drums of Floor Dry and floor tiles

were labeled as containing PCBs. The room was then sealed by nailing

plywood over the doors and windows. Signs stating "Danger, Keep Out" and

"Poison"were postedon the sealeddoors and windowsto warn the public

from entering this section of the building. The "Poison" signs were used

in place of "PCBs" signs because the universal skull and cross bones

picture would be better understood by non-English speaking persons.
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3.3.3.2.5 GeneratorRoom (No Site NumberAssigned). Five 55-gallon

drums of oil were found inside the building in the two main generator

rooms. All five drums were in deteriorated condition. Three of these

drums had never been opened and contained new HDO 30 lube oil. The

remaining two drums contained waste lube oil. The two drums of waste lube

oil were overpacked into 85-gallon recovery drums. The contents of the

three drums of unused lube oil were pumped into new DOT spec 17E drums.

The two recovery and the three empty DOT drums were removed from the site.

3.3.3.3 Summary of Simple Removals. Containers of suspected hazardous

waste from the simple removals field program were collected, placed into

containers, and labeled at the POW-3 sites as detailed above. The barrels

were transported by barge to Prudhoe Bay, then by truck to DRMO Anchorage,

Elmendorf AFB, for disposal. A total of 12 containers were received at

DRMO Anchorage accordingto the DRMO AnchorageUniform HazardousWaste _

Manifest Document 00188 (Appendix D).

3.3.4 POL Tanks Inspections

Seven large diesel fuel storage tanks were visually inspected during

the field program._ The surfaces of the tanks are badly deterioratedand _

rusted, to a greater degree on their seaward side. The POL tanks are

secured to concrete pads by bottom support angle brackets that show signs

of corrosion. Surface soils adjacent to the concrete pad appeared to be

stained by the rusting.

It was difficult to assess the quantity of diesel fuel remaining in the

tanks. The bolt-down hatches on the tanks were not removed for interior

tank inspection due to the hazardous conditions of the access ladders. The

liquid level gages appeared to be inoperable due to substantial

corrosion. Measurement readings indicated less than 4-6 inches of product

remain in each of the tanks. Typically, aboveground tanks are designed so

that the suction pipe lines will not completely drain the tank. This

design minimizes sucking up tank bottom contents that may contain sludge

and water. It was not reported in references reviewed by WCC if the
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decommissioned tanks were thoroughly cleaned immediately before the time

POW-3 was abandoned in 1971. Based on the above information, it is

reasonable to expect that tank bottom material (i.e. sludge, water, etc.)

and fuel may remain in the POL tanks.

3.4 POINT LONELY AFS (POW-1)

The field investigation at POW-1 was performed to meet the requirements

of the IRP Stage 3 SOW. Five sites identified by the SOW and shown on

DrawingNo. 3 are Old Sewage Outfalland Beach Tanks (Sites 25/27),POL

StorageArea (Site 28), Large Fuel Spill (Sites29/29A),Old Landfill (Site

31), and Husky Landfill (Site 32). A sampling program was conducted to

collect water and soil samples for laboratory analyses of potential

contaminants at the station. The water and soil sampling program is

presented in Section 3.4.2. A hydrology study of the Husky Landfill and

vicinity was conducted to assess the sources and volume of waterflow

through the landfill. The hydrology study is presented in Section 3.4.3.

3.4.1 Time Sequence of Work Performed

Field work took place during Summer 1988. The field team of Mr. Kelly

Susewind, Task Leader (WCC, Anchorage), Mr. Keith Mobley (WCC, Anchorage),

and Ms. Robin Spencer (WCC, Oakland) completed field task activities at

POW-3 as described in the SOW. Resumes of the field team members are in

Appendix G.

Arrival and mobilization at Point Lonely occurred on August 22, 1988.

Poor flying conditions postponed the arrival of equipment until late

evening, August 23. The 23rd was spent reviewing the site and choosing

sample locations. On August 24th,Mr. Mobley completedthe hydrologystudy

of the Husky Landfill while Mr. Susewind and Ms. Spencer collected surface

water and soil samples. August 25th was spent sampling the remaining sites

near the DEW Line station and packing and labeling soil and water samples

for shipment to Prudhoe and Denver. On August 26 the site and sample

locations were mapped and all measurements checked for consistency. Poor

weather conditions on August 27 hampered demobilization.
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3.4.2.SoilandWaterSamplingProgram -

All of the sample locations at POW-I were temporarily marked with

survey lath for identification during the study. Each site was surveyed

using a tape measure and compass. Photographs of the sample locations were

taken. Prior to leaving the site, all of the survey data were compiled and

checked for accuracy.

The POW-I samplingprogramconsistedof water and sedimentsampling.

Water samples were obtainedprimarily in the establisheddrainagesystems

and where standing water apparently was contaminated by upstream sources.

Soil sampling included obtaining samples of sediment associated with the

water sample locations.

Table 3-5 presentsa listof sample identificationnumbersand

locations for all soil and water samples collected at POW-I. Analytical

laboratory data summaries are presented in Volume II, Appendix E. Prior to

mobilization, all of the sample containers were labelled for sample type,

location, and site; and required preservatives placed in the containers.

After collecting the sample, the date, time, and sampling personnel were

marked on the label.

3.4.3 POW-1 Husky Landfill Hydrology Study

3.4.3.1 Purpose and Scope. A hydrologystudy was conductedin the

vicinity of the Husky Landfill to assess the sources and volume of

waterflow through the landfill.

3.4.3.2 Field Work. The field study was conducted on August 24, 1988.

DrawingNo. 3 shows the Husky Landfilland drainagepatterns. The landfill

is located immediately to the west side of the Husky construction pad and

is about 4 feet deep including the gravel cover. Immediately west of the

landfill is a low-lying tidal area. A large portion of the landfill

surfaceis currentlybeing used as a staging/storagepad for equipment,

piping,and sleds.
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Table 3-5. POINT LONELYAFS (POW-I)SOIL AND WATER SAMPLE IDENTIFICATIONSAND SAMPLE
LOCATIONS

Sample
WCCI.D. LabI.D. SampleDescription Location

1060-S0-013-GS-88-01 001403-0011-SA Soil, Old Sewage Outfall (Site 25) SO-1
1060-NS-O26-GS-88-01 001403-0025-SA Aqueous, Old Sewage Outfall (Site 25) SO-1
1060-S0-014-GS-88-01 001403-0012-SA Soil, Old Sewage Outfall (Site 25) S0-2
1060-S0-015-GS-88-01 001403-0013-SA Soil, Old Sewage Outfall (Site 25) S0-3

I060-S0-016-GS-88-01 001403-0014-SA Soil, POL Storage (Site 28) PS-I
I060-SO-017-GS-BB-01 001403-0015-SA Soil, POL Storage (Site 2B) PS-2
1060-S0-018-GS-88-01 001403-0016-SA Soil, POL Storage (Site 28) PS-3
1060-S0-018-GS-88-02 001403-0017-SA Soil, POL Storage (Site 28) PS-3
1060-SO-01g-GS-88-01 001403-0018-SA Soil, POL Storage (Site 28) PS-4
1060-$0-020-GS-88-01 001403-0019-SA Soil, POL Storage (Site 28) PS-5
1060-NS-O23-GS-88-01 001403-0022-SA Aqueous, POL Storage (Site 28) PS-6
1060-S0-022-GS-88-01 001403-0021-SA Soil, POL Storage (Site 28) PS-7
1060-SO-021-GS-BB-01 001403-0020-SA Soil, POL Storage (Site 2B) PS-8

1060-S0-001-GS-88-01 001403-0001-SA Soil, Fuel Spill (Site 29/29A) FS-I
1060-S0-002-GS-88-01 001403-0002-SA Soil, Fuel Spill (Site 2g/29A) FS-2
1060-SO-OO3-GS-88-01 001403-0003-SA Soil, Fuel Spill (Site 2g/29A) FS-3
1060-S0-004-GS-88-01 001403-0004-SA Soil, Fuel Spill (Site 2g/2gA) FS-4
1060-S0-005-GS-88-01 001403-0005-SA Soil, Fuel Spill (Site 29/29A) FS-5
1060-NS-OOS-GN-BB-02 001403-0006-SA Aqueous,Fuel Spill (Site 29/2gA) FS-5
1060-S0-006-GS-88-01 001403-0007-SA Soil, Fuel Spill (Site 29/29A) FS-6
1060-NS-OO6-GN-88-02 001403-0008-SA Aqueous,Fuel Spill (Site 2g/2gA) FS-6
1060-$0-007-GS-88-01 001403-0010-SA Soil, Fuel Spill (Site 2g/2gA) FS-7
1060-NS-OOT-GN-88-02 001403-0009-SA Aqueous, Fuel Spill (Site 29/2gA) FS-7

1060-$0-024-GS-88-01 001403-0023-SA Soil, Old Landfill (Site 31) OL-I
I060-SO-025-GS-BB-OI 001403-0024-SA Soil, Old Landfill (Site 31) OL-2

1060-NS-OOO-GN-88-O002 O013go-oo13-SA Aqueous, Husky Landfill (Site 32) HL-1
1060-NS-OO8-GS-88-O001 001390-0014-SA Soil, Husky Landfill (Site 32) HL-2
1060-$0-009-GN-88-0002 001390-0004-SA Aqueous, Husky Landfill (Site32) HL-3
I060-NS-OO9-GS-88-O001 O01390-DOI7-SA Soil, Husky Landfill (Site 32) HL-4
1060-S0-009-GS-88-0003 001390-0018-SA Soil, Husky Landfill (Site 32) HL-4

. I060-SO-OIO-G_-88-O002 001390-0005-SA Aqueous,Husky Landfill (Site 32) HL-5
1060-NS-O10-GS-88-O001 001390-0010-SA Soil, Husky Landfill (Site 32) HL-6
1060-S0-011-GN-88-0002 --- Aqueous,Husky Landfill (Site 32) HL-7
1060-NS-O11-GS-88-O001 O013go-oo11-SA Soil, Husky Landfill (Site 32) HL-8
1060-NS-OI2-GN-88-O002 --- Aqueous,Husky Landfill (Site 32) HL-9
1D60-NS-O12-GS-88-O003 --- Aqueous,Husky Landfill (Site 32) HL-9
1060-SO-O12-GS-88-O001 O013go-oo12-SA Soil, Husky Landfill (Site 32) HL-IO

Field Blank 001403-0026-SA Aqueous, Field Blank --
.... TripBlank 001403-0027-SAAqueous,TripBlank --

Trip Blank O013go-ooog-sA Aqueous,Trip Blank --
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Flow estimateswere made at nine locationsalong the west edge of the

Husky Landfill and adjacent drainage system (locations shown on Drawing

No. 3). Additionally,rough estimateswere made of the naturalground

gradient underneath the pad and the top of the pad. The approximate extent

of the Husky Landfill was determined by visual observations on the pad.

Several small sink holes in the fill were noted where gravel cover had

eroded into largevoids in the landfill. The gradientof the natural

surface underneath the pad and, therefore, the hydraulic gradient of

seepagethroughthe landfill is about 0.003 ft/ft to the west. Several

small ponds on the east side contributeto the flowemerging on the west

side.

Seepage along the west side of the Husky Landfill was small and exited

the fill above the natural ground/fillinterface. The total estimated

seepageflow was 12 gpm. Inflowfrom precipitationduring the summer on

the pad is estimatedto contributeabout 6 gpm and flow under the pad from

ponds on the east side is estimated to contribute about 4 gpm. The

remainingportionof the seepageflow could be produced from snowmelt

storagein the landfill. Equipmentstorageon the pad tends to collect

large snowdrifts that provide this additional moisture. The loose gravel

overlying the fill allows most of the snowmelt to infiltrate into the

landfill.

The investigation indicates that about two-thirds of the seepage

emanating from the Husky Landfill originates from the east, as infiltration

through the Husky Camp gravel pad surface and numerous ponds. The remaining

third of the seepage is from rain and snowmelt percolating directly through

the landfill pad surface.
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3.5 FIELD AND LABORATORYQUALITYASSURANCE/QUALITYCONTROLPROGRAM

3.5.1 Field qualityAssurance/qualitxControl

3.5.1.1 Health and Safety Program. All personnel assigned to field tasks

had successfully completed a 4D-hour Health and Safety training course.

Additionally, the site safety officer briefed the field crew on the Final

Health and Safety Plan (WCC 1988c).

3.5.1.2 Samplinq Methodology and Protocol. Sample site locations were

chosen based on the narrative in the site Quality Assurance Project Plan

(QAPP) and the Final Work Plan (WCC IgB8a, 1988b). In some cases, site

conditions had changed enough that on-site decisions had to be made to

choose sample locationsrepresentingthe previousyear's conditions. Prior

to sampling, the sampler, gloves, and extension (if required) were

decontaminated. The surface water samples were obtained by dipping the

sample container into the water at the sample location. All sample

locations were close enough to solid ground to eliminate the need to wade

into the water being sampled. At locations where flow and volume were

insufficient to obtain a large enough sample, a small collection pond was

excavated in the drainage course and allowed to sit for a minimum of 24

hours prior to sampling. The sediment samples were obtained using

stainless steel spoons to transfer the sediment directly into a sample

container. Following water and sediment sampling, the sample labels were

completed. All water and fluid used for decontamination were placed in

5-gallon buckets, the lids were sealed, and the buckets were returned to

the town of Deadhorse on Prudhoe Bay where they were added to materials

removed from POW-3 for shipping to DRMO, Anchorage, Elmendorf AFB.

3.5.1.3 Sample Preservation Methods. The sample team followed all EPA

method preservation and handling procedures, container requirements, and

maximum holding times for samples, as presented in Table 3-6.
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Table ]-6 PRESERVATIONAND HANDLING PROCEDURES,AND CONTAINER REOUIRENENTSFOR SOIL AND WATERAT BAR-M, POi_-], AND PCq4-!

Parameter (EPA Method Nos.) Sample Volume Container Preservatives Holding Time

Total Petroleum Hydrocarbons 8 oz soil 8 oz wlde-n_Outh glass Soil: Chill to 4"C. 40 days total
(E418.1) IL water I L wide-mouth glass Water: 5 mL HCI, chill to 4"C. 28 days total

Metals 6 oz soil 8 oz w=de-mouth glass Soil: Chill to 4*C, 6 months; Hercury 28 days

(SW6OlO) 500 ml water 500 ml polyethylene bottle Water: HNO] to pH<2, chill to 4"C.

PCBs 8 oz soil 8 oz wide-mouth amber glass Soil: Chili to 4"C° 14 days to extraction
(SW8080) with Teflon finer 40 days total

2L water 2 IL amber glass Mater: Chill to 4*C. 7 days to extraction
40 days total

i Volat=tes 8 oz soil 4 oz wide-mouth glass with Soil: Chill to 4°C. 14 days totalt,I

_(SW8240, SNa010, SW8020) Teflon liner

80 mL water 40 mL glass vial wl_h Teflon- Water: if no residual chlorine 14 days total
lined septum cap. present: add 4 drops I:1HCI,

chill to 4"C.

Total Coliform (SW9112) 500 mL water 2 250 mL polyethlene Mater: Chill to 4"C. 6 hours (Delayed Incubation)
sterile wrap prior to
sampling

Sources: USEPA, November 1986. Test Methods for Evaluating Solid Waste, PhysicalChemical Methods - Third Edition, SW 846;
USEPA, March 1983. Methods for Chemical Analysis of Water and Wastes, EPA 600/4-79-020.
USEPA, December 1978, M*crobiological Methods for Monitoring the Environment, EPA 600/8-78-017°
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3.5.2 LaboratoryQualityAssurance/QualityControlProgram

3.5.2.1 Identification of Laboratory. ENSECO Rocky Mountain Analytical

Laboratory (RMAL) Arvada, Colorado provided subcontract laboratory services

for this project. Quality assurance (QA) at RMAL encompasses the entire

range of activitiesassociatedwith samplereceipt,sample preservation,

chemical analyses, and data reporting with emphasis on procedures for

assessment, prevention, and correction. The principal components of RMAL's

QA are specified in the RMAL Quality Control Program. This program is

closelysupervisedat both the corporateand laboratorylevels,and is

primarily accomplished through clearly defined objectives, documented

procedures, management support, and a comprehensive audit system.

3.5.2.2 Descriptionof AnalyticalParameter% All analyticalmethodshave

been selected to provide adequate analysis sensitivity for specific hazar-

dous constituentsthat may be found in water and sediment/soilsamples.

Each method is identified by its specific EPA number. The methods are from

United States Environmental Protection Agency (USEPA), "Methods for

Chemical Analysis of Water and Wastes," EPA 60014-79-020, March 1983; and

USEPA, "Test Methods for Evaluating Solid Waste," Vols. IA, 1B, 1C, 3rd

Edition, September 19B6. Descriptions of analytical procedures for field

programs at the three DEW Line stations and a complete list of analytes are

provided in Appendix E. The methods are briefly described below.

Method 6010 is used to determine metals in solution by inductively

coupledplasma atomicemissionspectroscopy(ICP). The method measures

element-emitted light by optical spectrometry. Samples are nebulized and

the resultingaerosolis transportedto the plasmatorch. Element-specific

atomic-line emission spectra are produced by a radio-frequency inductively

coupled plasma. The spectra are dispersed by a grating spectrometer, and

the intensitiesof lines are monitoredby photomultipliertubes. Aqueous

samples are filtered for determination of dissolved metals, and digested

(Method3005) for determinationof total metals. Soil samplesare digested

(Method3050) prior to determinationof metal concentrations.
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Method 8010 is used to determine the concentration of various volatile

• halogenatedorganiccompoundsusing purge-and-trapgas chromatographywith

Hall electrolytic conductivity detection.

Method 8020 is used to determinethe concentrationof various volatile

aromatic organic compounds. The method utilizes purge-and-trap gas

chromatography, with selective detection achieved by a photo-ionization

detector (PID).

Method 8080 provides gas chromatographic conditions for the detection

at ug/kg or ug/L levelsof certainorganochlorinepesticidesand PCBs. An

aliquot of sample extract is injected into a gas chromatograph (GC) using

the solvent flush technique. Compounds in the GC effluent are detected by

an electron capture detector (ECD) or a halogen-specific detector (HSD).

Method 8240 is used to determine volatile organic compounds, based upon

a purge-and-trap,gas chromatographic/massspectrometric(GC/MS)

procedure. The volatile compounds are introduced into the gas

chromatograph by the purge-and-trap method or by direct injection for high

concentrations. The componentsare separatedvia the gas chromatographand

detected using a mass spectrometer,which is used to provideboth

qualitative and quantitative information.

Method 418.1 is for the measurementof fluorocarbon-113extractable

petroleumhydrocarbons. A sample is acidifiedto a low pH (<2) and

seriallyextractedwith fluorocarbon-t13in a separatoryfunnel.

Interferencesare removedwith silicagel adsorbent. Infraredanalysis of

the extract is performedby directcomparisonwith standards.

Method 909A is used to determinethe presence of a member of a coliform

group in wastewater and groundwater. The coliform group analyzed in this

procedureincludesall of the organismsthat produce a colonywith a

golden-green metallic sheen within 24 hours of inoculation. A

predetermined amount of sample is filtered through a membrane filter which
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retainsthe bacteriafound in the sample. In the two-step enrichment

procedure,the filterscontainingbacteriaare placed on an absorbentpad

saturatedwith lauryltryptosebroth and incubated. The filtersare then

transferred to an absorbent pad saturated with m-Endo media and

incubated. Sheen coloniesare then countedunder magnificationand

reportedper 100 ml of originalsample. When local conditionsnecessitate

delays in deliveryof samples longer than 6 hours,field tests are made

using field laboratoryfacilitieslocatedat the site of collection,or

delayed-lncubationproceduresare used (EPA Method gOgB).

ASTM D 2216 is the standardmethod for laboratorydeterminationof

water (moisture)contentof soil, rock, and soil-aggregatemixtures. The

practicalapplicationin determiningthe water content of a material is to

determinethe mass of water removedby drying the moist material (test

specimen)to a constantmass in a drying oven controlledat 110± 5°C and to

use this value as the mass of water in the test specimen. The mass of

materialremainingafter oven-dryingis used as the mass of the solid

particles.

3.5.2.3 Laborator_QA/QC Program. The laboratoryQA/QC program consists

of the operationalcontrolsemployedto ensure that the data generatedmeet

predefinedrequirementsof precisionand accuracy,and the QA/QC system

instituteddocumentsthe effectivenessof these controls. The

environmentalsample analysisQA/QC programhas been designed to monitor

the laboratory'sdaily performanceof an analyticalmethod and to assess

the effectof a specific samplematrix on the performanceof the analytical

method. The standardENSECO QA/QC program is based on the analysisof the

laboratorycontrolsample (LCS). This program is designedto ensure the

generationof scientificallyvalid and legallydefensibledata. Project-

specific quality control data can be generated to assess the effect of the

sample matrix on the performance of the analytical method and to obtain

additionalQC informationnot part of the ENSECO standarddeliverables.
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The conceptof the LCS programalleviatesthe confusionwhich results

From generating QC data obtained using environmental samples, thereby

Facilitating the evaluation of laboratory performance. This program

requires the analysis of LCS samples in duplicate with each lot of 20

environmental samples. LCS samples consist of a suitable standard matrix

spiked with a group of target analytes selected to represent the specific

method being utilized. Spiking levels are established at a defined level

above the method detection limit for each analyte. The purpose of the LCS

is not to duplicate the sample matrix, but rather to provide an

interference-free, homogeneous matrix to generate QC data. The ENSECO LCS

program, using a standard matrix spiked at a single level for all QC

samples,will result in the establishmentof control limitsmore

restrictive than those provided by the EPA. These control limits are also

a more accurate reflection of analytical performance.

The use of a SurrogateControlSample (SCS) has been establishedfor

all organic analyses. The SCS consists of a method blank spiked with

surrogate compounds appropriate for the method being used. An SCS is

prepared with each batch of samples. The purpose of the SCS is to provide

a measure of control for the samples being extracted or analyzed at a

particular time between LCS samples, and for this reason it is not analyzed

in duplicate as the LCS. The recovery of surrogate compounds from the SCS

provides an indication of any analytical problems that occurred during the

processingof that lot, while the duplicateLCS samplesprovide information

about the method accuracy and precision.

Control limits for analytes spiked into LCS sampleshave been initially

taken directly from the EPA Contract Laboratory Program (CLP), where such

limits have been established. For those analytes and parameters for which

no CLP limits have been established,control limits have been established

based on RMAL historical data for QC samples. In order to meet regulatory

and auditing agency requirements, the LCS (and SCS where applicable)

resultsfor each method are monitoredusing control charts.
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At the end of each quarter, control limits are recalculated based upon

the most recent 6 months of historicaldata. The mean and standard

deviation for each LCS and SCS analyte are tabulated for each of the two

standard matrices. Upper and lower control limits are defined as the mean

± three standard deviations. Warning limits are established at the mean ±

two standard deviations. For precision control limits, where the minimum

value that can be obtained is zero (no differencebetweenthe duplicateLCS

samples), only upper control limits are defined. For multi-analyte LCS and

SCS samples, 80 percent of the calculated values (percent recoveries and

RPD values each consideredon individualvalue)must be within the control

limitsfor the QC and associatedsampledata to be consideredacceptable.
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4.0

RESULTS AND SIGNIFICANCE OF FINDINGS

4.1 INTRODUCTION

This section discusses the IRP Stage 3 field investigation results and

significanceof findings for BAR-M, POW-I, and POW-3. Federaland state

Applicable or Relevant and Appropriate Requirements (ARARs) are presented

in Section 4.2. A general discussion of the qualitative risk screening

process is presented in Section 4.3. Soil and water sampling program

resultsand Tier I/Tier II and qualitativerisk screeningfor BAR-M, POW-3,

and POW-I are detailed in Sections 4.4, 4.5, and 4.6, respectively.

Individualchemicalsand chemicalgroups addressedin Section4.3 on

qualitative risk screening do not include acetone, methylene chloride, 2-

butanone (methylethyl ketone),dichlorofluoromethane,trichlorofluoro-

methane, and the metals. All of these organic compounds are commonly used

laboratory chemicals. They are believed to have been inadvertently

introduced into samples at the laboratory. The metals concentrations were

found to be within the range of concentrations reported by Shacklette and

Boerngen (1984) for metals in soils in Western United States; hence, the

metals were not considered contaminants (Table 4-1).

4.2 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)

4.2.1 Introduction

EPA has defined whether a given environmental regulation may constitute

an ARAR. Applicable requirements are those promulgated regulations that

specifically address a hazardous substance, pollutant, contaminant,

4-I
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Table 4-I. COMPARISONOF HIGHESTMEASUREDHEAVY METALS CONCENTRATIONSIN :OIL AT DEW LINE c_
STATIONS WITH CONCENTRATIONS IN SOILS IN WESTERN UNITED STATES

ConcentrationinSoil. w
Range of MeasuredConcentration WesternUnitedStates

Metal BAR-M POW-1 POW-3 Range Average

Aluminum 510 - 4100 1200 - 8700 740 - 1700 5000 - >100000 54000

Arsenic ND 10 ND <0.2-97 6.1

Barium 7.2- 46 48- 610 5 - 24 70- 5000 560

Beryllium 0.1- 0.2 0.1- 0.5 0.1 <1- 7 0.6

Cadmium ND 0.7- 1.1 0.6- 25 <I- 10 <1

Chromium I- 7 17- 270 2 - 5 3 - 1500 38

Cobalt I-4 2-7 1-3 <3-50 8
I

Copper 1.8 - 11 7.2 - 58 3.9 - 20 2 - 300 21

Iron 2400- 11200 1270- 26800 2400- 8700 1500- >100000 20000

Lead 5 -18 5-27 19-45 <7-700 18

Manganese 32- 300 73- 270 19- 180 30- 5000 390

Molybdenum 2-3 3-7 2 <3- 7 <3

Nickel 5- 11 5-22 3-10 <3-700 16

Vanadium I-12 11-28 3- 7 7-500 66

Zinc 11- 44 14- 140 10- 66 <10- 2000 51

Values in mg/kg
ND = Not detected
Source: Shakletteand Boerngen 1984
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remedialaction,location,or other circumstanceat a CERCLA site.

Promulgated requirements are those laws and regulations that are of general

applicability and are legally enforceable. EPA specifically states in the

guideline document that nonpromulgated advisories and guidance documents

issued by federal or state governments may be used to determine the level

of cleanupnecessaryto protecthuman health and the environment. For

example, EPA specifically states that the minimum technology requirements

for hazardous waste landfills under the Resource Conservation and Recovery

Act (RCRA) would apply to a new hazardous waste landfill unit at a CERCLA

site.

Even if it is not applicable as defined above, a regulation may be

relevantand appropriate. Accordingto EPA, relevant and appropriate

requirements are those cleanup standards, standards of control, and other

substantive environmental protection requirements that address problems or

situations sufficiently similar to those encountered at a CERCLA site that

the use of these requirementsis well-suitedto the site in question. EPA

has classified ARARs into three groups:

• Ambient or chemical-specificrequirementsthat set concentration

limits for various environmental media, e.g., ambient water,

drinking water, ambient air, soil or solid waste

• Action-specific requirements, e.g., regulations for closure of

hazardouswaste landfills,RCRA incinerationstandards,RCRA land

disposal prohibitions, and pretreatment standards for discharges

to Publicly Operated Treatment Works (POTWs)

• Location-specificrequirementsare restrictionsplaced on the

concentration of hazardous substances or the conduct of activities

solely becausethey are in specificlocations,e.g., floodplains,

wetlands, historic places.
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4.2.2 Federal and State Regulations

Regulationsthat could serve as potentialARARs for the three DEW Line

Stations are:

• Drinking water standards promulgated under the Federal Safe

Drinking Water Act (SDWA 33 USC, Sections 1251 et seq.)

• Drinkingwater standardsestablishedby the State of Alaska

(18 Alaska Administrative Code [_C] 80)

• Water qualitycriteria establishedby the State of Alaska

(18 AAC 70)

• EPA PCBs spill cleanup policy (FederalRegister,Vol. 52,

p. 10688)

• Interim standard cleanup guidelines developed by the State of

Alaska for total petroleumhydrocarbons(TPHs) (AlaskaDepartment

of Environmental Conservation)

• Ambient air quality standards promulgated under the Federal Clean

Air Act (CAA, 42 USC, Sections 7901 et seq.).

4.2.3 Federal and State Drinking Water Standard_

Federal drinking water standards for the protection of human health are

shown in Table 4-2 for the chemical contaminants identified and quantified

in soil and water samples from the various station sites at BAR-M, POW-3,

and POW-I. Federal drinking water standards have been proposed for PCBs

(0.5 ug/L), toluene (2000 _g/L), and xylenes (10,000ug/L).

4.2.4 Federal and State Ambient Water Quality Criteria

Federal ambient water quality criteria for the protection of human

health and freshwater and saltwater organisms are presented in Table 4-2
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Table 4-2. DRINKING WATERSTANDARDSpAIR QUALITY STANDARDS,AND AHBIENT WATERQUALITY CRITERIA FOR CHEMICAL
CONTAMINANTSDETECTEDAT BAR-M, POW-3, AND PON-I u

Federal Federal AMBIENT WATERQUALITY CRITERIA (18 AAC 70)

Drinking Air
Water Qualify Human Health Freshwater Organisms Saltwater Organisms

Parameter Standards Standards Water+Org Hater Only Acute Chronic Acute Chronic

Aroclor 1254 (PCas) O.5"* None <0.000079 <0.OI26 None None None None

Benzene 5 None O.66 0.67 10 None IO None

Oichloroethane, 1.1- None None None None None None None None

Ethyl Benzene None None 1400 2400 None None None None
Toluene 2000 lw None 14.300 15,0OO None None None None

Total Petroleum

Hydrocarbons None None None None IS None 15 None
Trichloroethane, 1,1,1- 200 None 18,4 19 None None None None
Trlchloroethene 5 None 2.7 2,8 None None None None4_

a Xylenes 10,000 H None None None None None None None_n

Values in _g/I

m_ PFoposed standard

k-=
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for the chemical substances detected at BAR-M, POW-3, and POW-I. For toxic

and other deleterious organic and inorganic substances and for TPHs, Alaska

has established minimum standards for ambient water used for aquaculture,

seafood processing, industrial processes, and recreation; and for

harvesting raw mollusks and other raw aquatic life for human consumption

(18 AAC 70). The standards established for marine water uses are presented

below. The standards are the same for similar fresh water uses.

4.2.4.1 Aquaculture. Toxic substancesshall not individuallyor in

combinationexceed 0.01 times the lowest measured96-hour LCSO for life

stages of species identified by the State of Alaska as being the most

sensitive, biologically important to the situation, or exceed criteria

cited in EPA Quality Criteria for Water or Alaska Drinking Water Standards,

whichever concentration is less. (LC50 is an experimentally derived

estimate of the concentration of a chemical in water that will kill 50

percent of the exposed population of aquatic organisms.) Substances must

not be presentor exceed concentrationsthat individuallyor in combination

impartundesirableodor or taste to fish or other aquaticorganismsas

determined by either bioassay or organoleptic tests.

TPHs levels shall not exceed 0.01 times the continuous-flow g6-hour

LCSO, or if not available, the static 96-hour LC50 for the species

involved.

4.2.4.2 Propagationof Fish and Wildlife. Toxic substancesshall not

exceed standards for aquaculture.

TPHs in the water column shall not exceed 15 ug/L or 0.01 of the lowest

measured continuous flow 96-hour LC50 for life stages of species identified

by the State of Alaska as the most sensitive, biologically important

species in a particular location, whichever concentration is less. Total

aromatichydrocarbonsin the water column shall not exceed 10 _g/L or 0.01

of the lowest measured continuous flow 96-hour LC50 for life stages of
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speciesidentifiedby the State of Alaska as the most sensitiveand/or

biologically important species in a particular location, whichever

concentration is less. There shall be no concentrations of hydrocarbons,

animal fats, or vegetable oils in the sediment that cause deleterious

effects to aquatic life. Surface waters and adjoining shorelines shall be

virtually free from floating oil, film, sheen, or discoloration.

4.2.4.3 Seafood Processinq. Toxic substances shall not exceed EPA ambient

water quality criteria standards.

TPHs shall not cause a film, sheen,or discolorationon the surfaceor

floor of the water body or adjoiningshorelines. Surface waters shall be

virtually free from floating oils and shall not exceed concentrations which

individuallyor in combinationimpartodor or taste as determinedby

organoleptictests.

4.2.4.4 IndustrialProcessing. Toxic substancesthat pose hazardsto

worker contact shall not be present.

TPHs shall not make the water unfit for the intended industrialuse.

4,2.4.5 Wa_er Recreation. Toxic substancesshall not exceedEPA ambient

water quality criteriastandards.

TPHs shall not cause a film, sheen,or discolorationon the surfaceor

floor of the water body or adjoiningshorelines. Surfacewaters shall be

virtuallyfree from floatingoils.

4.2.4.6 Raw AquaticLife Harvestinq. Toxic substancesshall not exceed

standards for aquaculture.

TPHs shall not exceed concentrations that individually or in

combinationimpartundesirableodor or taste to organismsas determinedby

bioassayand/or organoleptictests.
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4.2.5 State InterimPetroleumHydrocarbonCleanupStandard for Soil

In its Interim Guidance for Soil and Groundwater Cleanup Levels, the

Alaska Department of Environmental Conservation (ADEC 1989) established an

interimcleanup standardof 100 mg/kg for nongasolineTPHs in soil. The

use of alternative soil cleanup levels is permitted by the guidance,

provided a risk assessment is conducted to aid in determining them.

Based on the fact that ADEC derived guidance from the California

Leaking Underground Fuel Tank (LUFT) manual (California State Water

ReourcesControl Board 1988) in establishingits interimguidance (ADEC

1989), WCC has utilized the LUFT manual to assist us in considering and

developing alternative cleanup levels for POW-I. Essentially, the

rationale of the LUFT manual is used as the risk assessment required to

establish alternative cleanup levels.

For diesel fuel, probably the primary source of TPHs contamination at

most Alaskan Air Force stations, the LUFT guidance manual specifies a TPHs

cleanup level of 100 mg/kg in the most conservativecase; 1000 mg/kg in the

intermediatecase; and 10,000mg/kg when the distance to groundwateris

greaterthan 100 feet, where the average annualprecipitationis less than

10 inches, where there are no known manmade conduits that increase vertical

migration of leachate, and where there are no known unique site features

present (such as a nearby recharge area, coarse soil, nearby wells).

4.2.6 EPA Polychorinated Biphenyls (PCBs) Cleanup Policy for Soil

EPA announced its PCBs spill cleanup policy (Fed. Reg. Vol. 52, p.

10688) on April 2, 1987. The policy applies to intentional and accidental

spillsof material containingat least 50 mg/L PCBs occurringafter April

2, 1987. The policy establishes separate cleanup requirements for low

concentration(50 to 500 mg/L) spills involvingless than 1 pound of PCBs

by weight and high concentration(>500 mg/L) spills involvingmore than 1

pound of PCBs by weight. For untested mineral oil, a low concentration
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spill involves less than 270 gallons of oil and a high concentration spill

involves more than 270 gallons of oil. When a low concentration PCBs spill

occurs in a nonrestricted access area, visibly contaminated soil and a

buffer of 1 lateral foot around the visible traces must be removed and the

excavationbackfilledwith clean soil containingless than I mg/kg of

PCBs. When a high or low concentration PCBs spill of more than 1 pound of

PCBs by weight occurs in a nonrestricted access area, soil containing more

than 10 mg/kg PCBs by weightmust be removed,provided that soil is

excavated to a minimum depth of 10 inches and the excavation backfilled

with clean soil.

For spills that occurredbeforeApril 2, 1987, cleanuplevelsare

established by EPA regional offices, and this is normally done on a case-

by-casebasis. EPA Region 10, headquarteredin Seattle, has jurisdiction

in Alaska. According to the Region 10 office, the April 2, 1987 PCBs

cleanup levels are used as guidelines.

4.2.7 Federal Air quality Standard_

Federal air quality standards for the protection of human health are

presented in Table 4-2 for the chemical substances detected at BAR-M,

POW-3, and POW-I.

4.3 QUALITATIVERISK SCREENING

4.3.1 Introduction

The qualitative risk screening process presented here was developed by

WCC to streamlinedecisionson waste cleanupat non-NPLsites that are DOD

facilities. This approach utilizes qualitative risk analysis, and relies

heavily on logic and inferences in lieu of elaborate sampling data to

support risk assessment decisions. The risk screening process was

developed to rapidly identify chemically contaminated sites at USAF

facilities that could have a significant impact on human health and the

environment. This risk screening process is proposed as appropriate for
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these remote, marginally contaminated, non-NPL DEW Line sites. The process

is less rigorous than the risk assessments associated with NPL CERCLA

sites. It uses a decision analysis approach whereby yes or no answers to

certainquestionsallow conclusionsto be drawn as to whether or not the

chemicals at a site present significant risk to receptors.

4.3.2 Screening Process

Figure 4-I is a flow diagram describing the qualitative risk screening

process. A two-tiered hierarchical decision scheme is employed. For Tier

I, two criteria were established: evidence of chemical contamination at

the site and proximity of the site to sensitive biological receptors. The

presence of chemical substances in soil or water samples at concentrations

above background levels was considered evidence of contamination. The

proximitycriterionwas scored positivewhen residences,businesses,or

ecologicallysensitiveareas were presentwithin a l-mileradius of a site.

If an assessment is made that the site is in close proximity to sensitive

receptors or if there is evidence that chemicals have been released to the

environment, screening proceeds to Tier II. Only one criterion must be

satisfied to proceed to Tier II. If neither criterion is satisfied, then

the risk is negligible and the no action alternative is recommended.

The Tier 11 element of the risk screening process involves assessing

receptor exposure potential and the probable consequences of receptor

exposure to chemical substances. Receptor exposure is considered possible

when at least one of the following criteria is judged significant:

contaminant release mechanisms, contaminant migration pathways, or high

environmentalpersistenceof one or more contaminants. Threshold

exceedance is considered possible when both of the following criteria are

judged significant: the quantity or concentration of one or more

contaminants exceed applicable federal and state standards or criteria

based on toxicitydata, and the durationor frequencyof exposureis

sufficientto cause health or environmentaladverseeffects. If health and

environmental standards or criteria are absent, then the potential high
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acute toxicity of the contaminant on the receptors is considered in the

risk screeningprocess. In summary,for Tier II, risk is classifiedas

significant when at least one receptor exposure criterion and two threshold

exceedance criteria are satisfied.

The potentialfor contaminantrelease and migrationwas judgedto be

significantwhen investigationsby WCC producedevidenceof releaseand/or

migration. The presence of contaminants in surface or groundwater was

consideredevidence of contaminantrelease; and the presence of

contaminantsin a downgradientstream, lake, pond, or lagoon at elevated

concentrationswas consideredevidenceof migration. When no evidencewas

available,the potential for releaseand migrationwas assessed by

evaluating selected physical properties of the contaminants, primarily

aqueous solubility,vapor pressure,octanol-waterpartitioncoefficient

(Log P), and soil-waterpartitioncoefficient(Kow). High aqueous

solubility and vapor pressure promote contaminant release and migration.

Log P values provide a reasonableestimate of the propensityof a chemical

to bind to soil containing organic material as well as to bioaccumulate.

The propensity to bind to soil and to bioaccumulate increases with the

value of Log P. Kow values also provide a measure of the propensityof a _.

compound to bind to soil particles.

The National Institute for Occupational Safety and Health (NIOSH)

toxicity rating system was used to identify contaminants highly toxic to

mammals (NIOSH 1975). The system ranks substances according to acute

toxicity estimates (LD50sand LC5Os),the customarymethod used to compare

chemicalswith respect to toxicity. Highly toxic substancesare those with

an oral LDSO equal to or less than 50 mg/kg (body weight),dermal LD50

equal to or less than 100 mg/kg (body weight), or inhalationLCSO equal to

or less than 43 ppm (volume/volume).A similarrankingsystem has not been

developed for aquatic organisms; however, aquatic toxicologists generally

agree that chemicalswith a 48- or g6-hour LCSO of i mg/L or less are

highly toxic to aquatic life.

4-12



9oz75Js4COR-IO 46 144

, J

LDSO, with "L" meaning lethal and "D" dose, is an experimentally

derived estimate of the chemical dose that will kill 50 percent of the

exposedpopulationof organisms. Dose is expressedin unit weight of

chemical per unit weight of organism and is used when the chemical is

administeredorally,dermally,or parenterally(by injection).

When the organismsare exposedto a chemicalin air or water, the

amountto which the organismsare exposedis called concentration;thus,

the expressionbecomesLC5O, with "L" meaning lethal and "C"

concentration. LC50 estimatesfor mammalianinhalationtoxicityare

expressedin parts-per-million(ppm),volume-volume(V/V),or unit weight

of chemicalper cubic meter of air (usuallymg/m3). LC50 estimatesfor

aquaticorganismsare expressedas unit weight of chemicalper literof

water (usuallymg/L).

Measured contaminant concentrations were compared with health and

environmental standards and criteria for the contaminants to identify

standardand criteriaexceedances. When only human populationswere at

risk, only health criteriaand standardswere used. When the populations

at risk were nonhuman (e.g., fish, wildlife, vegetation), only

environmentalcriteriaand standardswere used. Exposuredurationor

frequencywas consideredsignificantwhen site contaminantswere found in

or could migrate to drinkingwater, ambientair, or surfacewater inhabited

by importantaquaticorganisms;and their concentrations,upon reaching

receptors,were estimatedas being high enoughto cause effects;or when

there was evidence of toxic effects.

4.4 BARTER ISLAND AFS (BAR-M)

4.4.1 Sampling ProqramResult_

Soil and water sample locationsat BAR-M are shown on DrawingNo. I.

Table 4-3 shows the highestmeasuredconcentrationof each chemical

4-13



90215ttt42 CO_-I

T,_ble 4-5. HICHEST MEASUREDCONI_ENTRATIONSOf CHEMICAL COt4TAMINANTSOITECTLD IN $OlL/SEDtMENT AT BARTER ISLAND AFS (BAR-M) SIIES

Sewdge _=i

Lag°°n Contaminated

Old tandllll ISIte I) IStle 2} POL Catchment Area (Site 3) New Landfill (Site 4) Ditch (Stte 8) _-P_

Pdrameter OL-I OL-2 OL-4 OLd5 SI-3 PH-I PB-2 PB-_ Ftl-4 I-1J-5 PB-6 _1-1 NL-I NL-2 NL-_ NL-4 CI)-I CO-2 CU-_

Organics (mg/kg)

Iotal I'etrol. tlydrOC. 96 NO NO NO M) NO NO NO hi) NO NO NO ND NO NO NU NO hi) _)

NO NO NO NO NO ND NO NO NO NO NO NO
Other Aoalyte_ I

NO = NcJt detected

-- = Not tested

• Refer to Appendl_ E. fable E-2.

4_
I

4_
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contaminant detected in soil samples, and Table 4-4 shows the highest

measured concentration of each chemical contaminant detected in surface

water samples in the Stage 3 field investigation.

4.4.1.1 Old Landfill (Site i). One Old Landfill soil/sedimentsample

containedTPHs at a concentrationof 96 mg/kg. Two Old Landfillsurface

water/leachatesamplescontainedTPHs at concentrationsof 0.7 and

0.8 mg/L. Leachateat the Old Landfillcontainedup to 2 MPN (most

probable number)/lO0ml total coliform.

4.4.1.2 Sewage Lagoon (Site 2), The Sewage Lagoon wastewater contained

from 1100 to 4000 MPN/IO0 ml total coliform. Coliformlevelswere found to

be higher than the federal drinking water standards for total coliforms.

This indicates that the Sewage Lagoon is contaminated with animal feces.

Consequently,the water in the lagoonmay contain pathogenicmicroorganisms

for which total coliform counts are indicators (coliform bacteria, such as

Escherischia coli, are not pathogenic). This qualitative risk screening

process was designed to evaluate chemicals, not biologicals; hence,

coliforms were not assessed by the process.

4.4.1.3 POL Catchment Area (Site 3). At the POL Catchment Area, TPHs were

reported in one surfacewater/leachatesample at the detectionlimit of 0.5

mg/L.

4.4.1.4 New Landfill (Site 4). In the New Landfillsurfacewater/leachate

samples,1,1-dichloroethaneconcentrationsranged from ND to 3,9 pg/L,

trichloroethenefrom ND to 18 _g/L, benzenefrom ND to 40 ug/L, toluene

from ND to 34 _g/L, ethyl benzenefrom ND to 7.2 ug/L,m-xylenesfrom ND to

12 ug/L, o- & p-xylenesfrom ND to 8 pg/L, and TPHs from ND to 3.0 mg/L.

4.4.1.5 ContaminatedDitch (SiteB). In the ContaminatedDitch surface

water/leachatesamples,_PHs concentrationsranged from ND to 1.0 mg/L.
--
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Sewdge POL Catchment Contaminated
Old Landfill (Site 1) I_goon (Sgle 2) Area (Site 3) t_ew |dndlill (Site ¢) Ditch (Site 8)

Parameter OL-! OL°2 OL-3 OL-4 Oi -5 5L-I $L-2 $L-3 PB-I Pt_-2 PB-3 NL-I NL-2 NL-3 NL-4 CO-I CO-2 CD-_ CD-4 _'_

Organics (Lg/L) b"°

,DI

I.I-Ol_hlorOethane ...................... NO NO NO 3,9 NO NO ND --

lrlchloroethene .................... NO ND ND 18 NO NO NO --

L_en_ene ...................... ND M) 14 40 NO NO NO --

Toluene .................... ND NO 2_ 34 NO NO NO --

Ethyl benzene ...................... NO NO NO 7,2 NO NO NO --

m-Xylene ...................... HO ND ND 12 NO NO NO _

o 4 p-Xyi_ne(s) ...................... NO NO NO B NO ND ND °-

Other ^nalyte_m ...................... NO NO NO NO NO ND NO --

|or41 P_troi.

_lydroc, (m_/L) 0,8 NO NO 0.7 NI) NO NO NO NO NO 0.5 0 7 NO NO _.O NO 0,7 NO 1.0

W_t_lewdler (m_n/tOO ml)

Iolal Cuil(orm -- NO -- 2 _ IIOO 4000 ............ NO NO NO --

I _) = Not detected
-- = NOt tasled

C_ • Re(at to ApDendlx _, tdble E-].
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4.4.2 Deviationsand CorrectiveAction_

4.4.2.1 Deviations from the Statement of Work. At BAR-M, t_ following

field work deviations from the Final Work Plan (WCC 1988a) occurred during

IRP Stage 3 field investigation:

• POL CatchmentArea (Site3): At the directionof USAFOEHL/TS,one

of the four POL Catchment Basin water samples (sample location PB-

04), to be collected "outside of the visibly contaminated area,"

was used for WCC water sample No. IO42-NS-O16-GN-88-O002 at the

Contaminated Ditch•

• Contaminated Ditch (Site B): A petroleum-based product was

observed seeping from the ground into the Contaminated Ditch

immediately north of the culvert underlying the main road.

Therefore,at the directionof USAFOEHL/TS,a new water sample,

labeledWCC No. I042-NS-O16-GN-8B-O002was taken to assess

contamination at this location in the ditch.

• New Landfill (Site 4): Sample location NL-01, to assess

upgradient background levels, was relocated closer and upgradient

of the landfill in a more protected area.

4.4.2.2 Analytical Problems and Corrective Actions. At BAR-M, the

followinganalyticalproblemswere reportedby the laboratory,as

elaborated in the specified data reports:

• Samples WCC No. 1042-S0-001-GS-88-0001, I042-S0-004-GS-88-0001,

I042-SO-O05-GS-8B-O001, I042-SO-O06-GS-B8-O001, 1042-SO-020-GS-BB-

0001, and 1042-SO-021-GS-8B-O001were multiphasic. These samples

consisted of approximately 50 percent water and 50 percent soil or

sediment. These samples were treated as soil samples by the

laboratory and the soil fraction was analyzed for Method SW8240.
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• The holdingtimes were exceededon samplesWCC No. 1042-NS-OOS-GN-

88-0002, 1042-NS-OO6-GN-88-O02, 1042-NS-O20-GN-88-O002, 1042-NS-

021-GN-88-0002,1042-NS-O21-GN-88-O003,1042-NS-O22-GN-88-O002,

1042-NS-OO2-GN-88-O001, and 1042-NS-OO3-GN-88-O001. These samples

for total coliform analysis arrived at the laboratory after the

recommended 6-hour holding time had passed. Although the holding

times were exceeded, total coliform counts indicate that

pathogenic microorganisms may be present.

• The magnesium result from the dissolved sample WCC No. 1042-NS-

008-GN-88-0001was higher than the magnesiumresult in the

recoverable sample. Interferences during sample preparation may

result in poor recoveries of some cations, particularly magnesium,

sodium, and calcium. Since the metals concentrations are near or

below background levels, the magnesium results do not affect the

significance of findings for this sample location.

• Acetone was detected in soil samples WCC Nos. 1042-S0-012-GS-88-

0001, 1042-S0-005-GS-88-0001,and 1042-S0-006-GS-88-0001.In

addition to acetone,2-butanonewas detected in soil sampleWCC

No. 1042-S0-012-GS-88-0001. Acetone and 2-butanone are commonly

used laboratory solvents and their concentrations were near

respective detection limits; therefore, they can be treated as

negligible and attributable to a laboratory artifact.

• Trichlorofluoromethane was detected in surface water samples WCC

Nos. 1042-NS-O11-GN-88-O002, I042-NS-O21-GN-88-O002, and 1042-NS-

022-GN-88-0002. Methylene chloride was detected in surface water

sample WCC No. 1042-NS-O12-GN-88-O003.In addition,

trichlorofluoromethane and methylene chloride were detected in the

WCC ambient condition blank. These samples were packaged and

shipped in a single ice chest and the detected concentrations may

be due to cross-contamination between samples. These compounds
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are common laboratory solvents and their concentrations were near

respective detection limits; therefore, they can be treated as

negligible and attributable to a laboratory artifact.

4.4.3 Tier I Screening

4.4.3.1 Evidence of Contamination. At BAR-M, evidence of soil

contamination (TPHs, chlorinated hydrocarbon, and several substitute

benzenes) was reported at the Old Landfill, Site I (Section 4.4.1.1) and

the New Landfill, Site 4 (Section 4.4.1.4). Evidence of TPHs surface water

contamination was reported at the Old Landfill, Site I; the POL Catchment

Area, Site 3 (Section 4.4.1.2); the New Landfill, Site 4; and the

Contaminated Ditch, Site 8 (Section 4.4.1.5).

4.4.3.2 Proximity to Receptors. According to the risk screening criteria,

the proximity of a site to a biological population of concern is considered

significant if the distance between the site and the population is I mile

or less. The village of Kaktovik (population about 250) is located about

0.5 mile east of the station, and the sites are located within a lO00-foot-

radius circle. This places all of the sites within I mile of the village

and within 1000 feet of the Beaufort Sea. Near-shore areas of the Beaufort

Sea off Barter Island are inhabited by several species of fish including

arctic char, arctic flounder, chum salmon, chinook salmon, and arctic

cisco.

4.4.3.3 Summaryof Tier I $creeninq. The resultsof the Tier I screening

process are presented in Table 4-5. All of the sites were scored as being

in close proximity to sensitive receptors and all but the Sewage Lagoon had

evidence of chemical contamination.

4.4.4 Tier II Screeninq

4.4.4.1 Potential for Release and Migration. The presence of TPHs in

surface water samples from all of the sites, except the Sewage Lagoon, and

the presence of chlorinatedhydrocarbons,benzene, and substitutedbenzenes
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Table 4-5. TIER I QUALITATIVE RISK SCREENING FOR BARTER ISLAND AFS (BAR-M)

SITES

Old Sewage POL New Contaminated
Landfill Lagoon Catchment Landfill Ditch

TierI Criteria (SiteI) (Site2) Area(Site3) (Site4) (Site8)

Is Site in Close
Proximity to
SensitiveReceptors? Yes Yes Yes Yes Yes

Is Evidence of
Contamination Present
atSite? Yes No Yes Yes Yes

Risk Goto Goto Goto Goto Goto
TierII TierII TierII Tier II TierII
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in surface water at the New Landfill were taken as evidence for contaminant

releaseand migrationat BAR-M. All of the individualcompoundsare

solublein water. Solubilitiesrange from 152 mg/L for ethyl benzeneto

600 mg/L for benzene (Table4-6). In addition,they all have low sediment-

water partitioncoefficients,meaningthat their propensityto bind to soil

particlesis low. Both of these propertiespromotemigrationvia water.

4.4.4.2 Persistence. None of the individualcompoundsfound in the water

samplesare persistentin surfacesoil and water. All of the compounds

have moderate to high vapor pressures(Table4-6), and volatilizationis

probablythe primarypathwayof removalof those compoundsfrom soil and

water. The lowest reportedhalf-livesof the individualcompoundsrange

from 0.17 days for tolueneto 1.5 days for ethyl benzeneand the xylenes

(EPA 1986). Ten half-liveswould reduce the concentrationsof these

" compoundsto a little less than i percentof initialvalues. The

persistenceof TPHs cannotbe predictedbecausethe compositionof the

entity is unknown. All TPHs can be metabolizedby microorganisms;however,

the metabolic rate decreases as the molecular weight of the hydrocarbon

increases. Low molecularweight hydrocarbonshave highervapor pressures

than high molecularweight hydrocarbons,so such hydrocarbonsare less

persistentthan those with high molecularweights. Becausethey are

biodegradable,TPHs were not consideredenvironmentallypersistent.

Contaminantpersistenceat BAR-M was thus scored insignificant.

4.4.4.3 Toxicity. Oral, dermal,and inhalationalacute toxicityestimates

for mammals and 4B- or 96-hour acute toxicityestimatesfor freshwater

organismsavailablein the literatureare shown in Table 4-6. None of the

compoundsdetected at BAR-M for which acute toxicityestimatesare

available meets the criterion for high toxicity.

4.4.4.4 ContaminantQuantity and Concentration.The concentrationof

benzene in surface water from the New Landfill exceeded the federal

drinkingwater standardand the Alaska ambientwater qualitycriterion.
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Table 4-6. PHYSICAL AND TOXICOLOGICAL PROPERTIES OF SOIL AND WATER CONTAMINANTS, DEW LINE STATIONS (BAR-M, POW-3, AND cn
POW-I)

48-/96-hour
Aqueous Vapor Oral L050 Dermal LDSO Inhal.LCSO LC50 in Aquatic

Solubility Pressure inRats InRabbits inRats Organisms
Contaminant (mg/L) (torr) LOG P (mg/kg) (mg/kg) (ppm, v-v) (mg/L)

Aroclor1254 0.07 0.0000771 6.03 1010 NI NI 0.01
Benzene 600 76 2.13 3306 NI I0,000 220
Dichloroethane,1,1-5500 180 1.79 725 NI NI 480
EthylBenzene 152 7 3.15 3500 17,800 4000* I0
Toluene 515 22 2.69 5000 12,124 4000 4.3
TPHs NI NI NI NI NI NI NI
Trichloroethane,1,1,1 1495 124 2.17 10,300 3730 18,000 NI
Trichloroethene 1100 58 2.29 3670 NI 8000* 45
Xylenes 175 6 2.77 4300 NI 4550 I0I

r_

* = Lowest lethal concentration
NI : No Information

J
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The concentrationof TPHs in surtacewater/leachatesamplesfrom all BAR-M

sites except the Sewage Lagoon exceeded the Alaska standards. Contaminant

concentration detected in surface water at the New Landfill was thus scored

significant. Contaminant concentration was scored insignificant at the

other BAR-M sites based on test results of other compounds.

4.4.4.5 Durationand Frequencyof Exposur£.

4.4.4.5.1 Human Exposure. This assessmentassumesthat the primary

mechanism by which humans would be exposed to site contaminants is through

migrationof the contaminantsvia water to drinkingwater supplies.

Surface water and groundwater at the sites flow toward the Beaufort Sea,

not toward the village of Kaktovik. It is thus highly unlikely that

villagedrinkingwater supplieshave been, or will be, contaminatedby

chemicalsfound in soil and water samplesfrom the sites. Consequently,

the duration and frequency of human exposure to site contaminants via

drinkingwater are insufficientto cause adverseeffects.

4.4.4.5.2 AquaticOrganisms. The major directionof surfacewater

flow from the sites is toward the Beaufort Sea. Thus, surface water

contaminantscould enter the sea. However,becausethe contaminantsare

not persistent, the frequency and duration of exposure were considered

insignificant.

4.4.4.6 Summar_ of Tier II Screeninq. A summary of the results of the

BAR-M Tier II screening process is presented in Table 4-7. Risk was

classifiedas insignificantat all of the sites;hence, no further action

is necessaryat the BAR-M sites investigatedin this IRP Stage 3 sampling

program. Nevertheless, potential future environmental problems were

recognized at three locations at BAR-M, and therefore remedial actions in

the form of IRMs were recommended at the Old Landfill, New Landfill, and

Sewage Lagoon.
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Table4-7. TIER II QUALITATIVERISKSCREENINGFOR BARTERISLANDAFS (BAR-M)SITES -_

c_
Old Sewage POL New Contamlnated c_

Landfill Lagoon Catchment Landfill Ditch
Tter II Criteria (Site 1) (Site 2) Area (Site 3) (Site 4) (Site 8)

Exposure

SignificantReleaseMechanisms Yes No Yes Yes Yes
(or)

SignificantMigration Pathways Yes No Yes Yes Yes

HighPersistence No No No No No

(AND]

Threshold Exceedance
I
_0
4_

Quantity/ConcentrationSufficient
to Exceed Applicable Health/
EnvironmentalStandardsor Criteria Yes No Yes Yes Yes
(and)

Durationand Frequencyof Exposure
Sufficientto Cause Adverse Effects No No No No No

.........(ORI...............................................................................................

Highly Toxic* NA NA NA NA NA
(and)

Durationand Frequencyof Exposure
Sufficientto Cause Adverse Effects NA NA NA NA NA

Risk Insignificant Insignificant Insignificant Insignificant Insignificant

NA = Not applicable
* If applicablehealth/environmentalstandardor criterionabsent.
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4.5 BULLEN POINT AFS (POW-3)

4.5.1 Samplinq Program Results

Soil and water sample locationsat POW-3 are shown on DrawingNo. 2.

Table 4-B details the highest measured concentration of each chemical

contaminant detected in soil samples. No chemical contaminants were

detected in surface water samples in the Stage 3 field investigation. The

Inside Transformer (Site 4) and the Old Landfill (Site 6) are the only two

POW-3 sites where soil samples were collected for analytical laboratory

testing. Water samples were also collected at the Old Landfill.

4.5.1.1 Shed No. I (Site i). Soil and water samples were not collected at

this site for analytical laboratory tests.

4.5.1.2 Shed No. 2 (Site 2). Soil and water sampleswere not collectedat

this site for analytical laboratory tests.

4.5.1.3 Outside Transformers (Site 3). Soil and water samples were not

collected at this site for analytical laboratory tests.

4.5.1.4 _nside Transformer(Site 4). In the two InsideTransformer

soil/sedimentsamples,Aroclor 1254was detectedin concentrationsof 3.9

and 5.9 mg/kg. These sampleswere collectedfrom beneaththe Module

Train. Oil collectedfrom the transformerlocatedinside the Module Train

was reported by the analytical laboratory with less than the detection

limit of 1.1 mg/kg for Aroclor 1254.

A review of field test and laboratory analytical data at first suggests

that the leaking transformer is not the contributing factor for soil

contamination. The field test performedby WCC engineersfor PCBs, using

the McGraw-Edison PCBs Field Test Kit, was inconclusive as to the presence

of PCBs in the transformeroil. A matrix interferenceprobablyassociated

with moisture in the transformeroil was apparentat the time of the field

test; a white precipitationwas observed in the sample jar. The same

interference may have affected the analytical laboratory tests performed on
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Table 4-8. HIGHEST MEASURED CONCENTRATIONS OF CHEMICAL CONTAMINANTS
DETECTEDIN SOIL/SEDIMENTAT BULLEN POINT AFS (POW-3)SITES*

InsideTransformer Old Landfill

(Site4) (Site6)
Parameter IT-I** IT-2 IT-3 OL-1 OL-2 OL-3 OL-4

Organics (mq/kg)

Aroclor 1254 NO** 3.9 5.9 ND ND ND ND

Total Petroleum

Hydrocarbons ...... ND 138 ND ND

Other Analytes*** ND ND ND ND ND ND ND

ND = Not detected

-- = Not tested

* Soil sampleswere not collectedfor analytical laboratorytesting at
the followingsites: Shed No. 1 (Site 1), Shed No. 2 (Site 2), Outside
Transformer(Site 3), and POL Tanks (Site 5).

** Waste Sample
*** Refer to Appendix E, Table E-5.
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the transformer oil sample. Oil samples from the stained floor were not

collected for PCBs analysis. Although the field and laboratorytests are

inconclusive, the leaking transformer may have contributed to the PCBs soil

contamination beneath the Module Train.

Historically, PCBs oil was used at DEW Line stations. The indoor

transformers at POW-3 probably contained PCBs oil (Heavy Duty Electric

Company 1988). Five-galloncans of PCBs oil were removedfrom Shed No. I

(Site I) during the Summer lgBB simple removals program. In addition, the

transformerand most of the oil-saturatedfloor tiles were removedfrom the

InsideTransformer(Site 4) in the Module Train. The buildingfloor

insulationwas not removedfrom the site and may have absorbedPCBs oil

(Section 3.3.3).

4.5.1.5 POL Tanks (Site 5). Soil and water samples were not collected at

this site for analytical laboratory tests.

4.5.1.6 Old Landfill(Site 6). In the Old Landfillsoil/sedimentsamples,

TPHs concentrationsranged from ND to 138 mg/kg.

4.5.2 Deviations and Corrective Action_

4.5.2.1 Deviationsfrom the Statementof Work. At POW-3,the following

field work deviations from the Final Work Plan occurred during the IRP

Phase 3 field investigations:

• Shed No. 2 (Site 2): A 5-gallon can of lube oil was found in the

shed. An emulsified petroleum product at least I inch thick was

lyingover 4 to 6 inchesof frozenwater. Based on the

identifying label on the can and the appearance of the liquid on

the floor, the field test for halogens was not performed and

sample $2-1 was not collected for laboratory analysis.

• OutsideTransformer (Site3): The contentsof the Outside

Transformerwere found to be nitrogenfilled. This assessmentwas

based on the identification plate attached to the transformer
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housing. Therefore,the PCBs field test was not performedand the

plannedPCBs sample,OT-I, was not collectedfor laboratory

analysis.

• InsideTransformer(Site 4): Gravel and soil under the building

were not stained. Based on this observation,soil was not removed

from beneath the building. The PCBs field test was not performed

on the gravel beneaththe building. Soil samplesWCC Nos. 1062-

NS-OO7-GS-88-O001and 1062-NS-OOB-GS-88-O001were collectedfor

laboratoryanalysis.

4.5.2.2 AnalyticalProblemsand CorrectiveAction_. At POW-3, the

following analytical problems were reported by the laboratory, as

elaboratedin the specifieddata reports:

• The soil sample WCC No. 1062-S0-005-GS-88-0001missed the 28-day

extractionand 40-day analysisdeadlinesfor TPHs, EPA Method

418.1. The results for this samplewill be consideredas an

estimateof the actual concentration.

• The pesticideQC Lot #880916A showed low recoveriesfor heptachlor

and aldrin for both laboratorycontrolsamples. The relative

percentdifferencesbetween LaboratoryControlSample (LCS) #1 and

LCS #2 were high for lindane, heptachlor, aldrin, and endrin. The

surrogaterecoveriesfor the samplesare in control. ENSECO Rocky

MountainAnalyticalLaboratory (RMAL)determinedthat this anomaly

was limited to the LCS because the surrogaterecoverieswere

within control limits. The LCS extractswere reanalyzedshowing

similarrecoveries.

• Trichlorofluoromethane was detected in water samples WCC Nos.

1062-NS-OOI-GN-88-O001and 1062-NS-OO2-GN-88-O002.In addition,

trichlorofluoromethanewas detected in the trip blank WCC No.

1062-NS-O10-GN-88-O001. The reported concentrations may be from

sample handling, shipment, or laboratory contamination. Because
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this chemicalis a commonly used laboratorysolvent,'itwill not

beconsideredfurther. '

4.5.3 Tier I Screeninq

4.5.3.1 Evidence of Contamination. At POW-3, evidenceof soil

contamination was reported at the Inside Transformer, Site 4 (Section

4.5.1.4) and at the Old Landfill, Site 6 (Section 4.5.1.6). No evidence of

surfacewater contaminationwas reportedat POW-3. The simpleremovals

program eliminated the potential contamination sources from Sites 1 and 2

and the Generator Room; therefore, Sites 1 and 2 were not included in the

qualitative risk screening. Sites 3 and S were not subject to the

screening process.

4.5.3.2 Proximity to Receptors. According to the risk screening criteria,

the proximity of a site to a biological population of concern is considered

significantif the distancebetweenthe site and the populationis 1 mile

or less. POW-3 is very isolated. No human activityexistson a continuing

basis in the area; no villages are located within miles, and the station is

not manned.

POW-3 is located within a mile of a portion of the Beaufort Sea called

Mikkelsen Bay and within a mile of several small shallow lakes that freeze

in the winter. MikkelsenBay is inhabitedby a varietyof aquatic

organisms. Important fish species include chum and chinook salmon, arctic

cisco, arctic char, and arctic flounder. Thus, both sites satisfy the

proximity-to-receptor criterion.

4.5.3.3 Summar_ of Tier I Screeninq. The resultsof the Tier I screening

process for Sites 4 and 6 are presented in Table 4-9. The results were to

proceed to Tier II for both sites.

4.5.4 Tier II Screeninq

4.5.4.1 Potentialfor Releaseand Migration. Aroclor 1254 is a mixture of

PCBs. On the average, the PCBs constituting Aroclor 1254 are almost

insoluble in water and have a very high soil-water partition coefficient
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Table4-9. TIER QUALITATIVERISKSCREENINGFOR BULLENPOINTAFS (POW-3)

SITES_

Inside
Transformer Old Landfill

TierICriteria (Site4) (Site6)

Is Site in Close Proximity
toSensitiveReceptors? Yes Yes

Is Evidence of Contamination
Presentat Site? Yes Yes

Risk GotoTierII GotoTierII

The simple removals program eliminated the potential contamination
sources from Shed No. I (Site 1), Shed No. 2 (Site 2), and the Generator
Room (no site number) and, therefore, were not included in the qualitative
risk screening. In addltjon, the Outside Transformer (Site 3) was found to
be nitrogen-filled and not hazardous; and the POL Tanks (Site 5) were
inspected for potential fuel contents (Section 3.3.3).
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(Kow) of 530,000. Because of these properties, Aroclor 1254 is_nlikely to

desorb appreciably from soil when water passes over or through the soil.

Migration would occur when contaminated particles of soil are carried with

surface water runoff. Because the contaminated soil is beneath the Module

Train, entrainment by surface water runoff is unlikely. The potential for

release and migration of Aroclor 1254 from the Inside Transformer site was

scored insignificant.

TPHs is a name given to the substanceor substancesextractablefrom

samples with Freon and quantifiable by infrared spectroscopy. TPHs are a

mixture of hydrocarbon compounds, the composition of which usually differs

among sampl,es.Based on the assumptionthat the sourceof TPHs in the Old

Landfill site is petroleum-based fuel or oil, compounds comprising TPHs at

the site probably consist of high molecular weight hydrocarbons, such as

polynuclear aromatic hydrocarbons and the waxes, which are sparingly

soluble in water and have very low vapor pressures, making them similar to

Aroclor 1254 with regards to propensity for release and migration. Thus,

the potential for petroleum hydrocarbon release and migration from the Old

Landfill was scored insignificant.

4.5.4.2 Persistence. It is generallyacknowledgedthat PCBs are extremely

persistent compounds; hence, persistence was scored significant for the

Inside Transformer site. TPHs, on the other hand, are biodegradable. The

rate of biodegradation decreases as the molecular weight of the hydrocarbon

increases, and low soil temperatures can appreciably reduce the rate of

degradation of all hydrocarbons, regardless of molecular weight. Neverthe-

less, because TPHs are biodegradable and were the only contaminant detected

at the Old Landfillsite, contaminantpersistenceat the Old Landfillsite

was scored insignificant.

4.5.4.3 Toxicity. An LCSO of 0.01 mg/L has been reportedfor Aroclor 1254

in aquatic organisms. According to the risk screening scheme, chemicals

with LC50s of 1.0 mg/L or less in aquaticorganismsare consideredhighly

toxic. Therefore, the toxicity of Aroclor 1254 was scored significant,

even though it was not found in water. TPHs are not a single compound.
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Because TPHs compositions are not fixed, the toxicity of TPHs cannot be

accurately predicted. However, since high molecular weight TPHs exhibit

low acute toxicity to mammals and aquatic life, the toxicity of TPHs was

scored insignificant.

4.5.4.4 Contaminant quantity and Concentration. TPHS in soil exceed the

draft Alaska Interim Guidance for Soil and Groundwater Levels (ADEC

1989). No standards exist for PCBs (Aroclor 1254) in soil; therefore, a

toxicity criterion was evaluated in the risk screening process.

4.5.4.5 Duration and Frequencyof Exposur_

4.5.4.5.1 Human Exposure. POW-3 is not manned and there are no

villageswithin miles of the station. The area is occasionallyvisitedby

hunters and fishermen for short periods of time (perhaps a few days). The

duration and frequency of human exposure to chemical contaminants were

considered insignificant.

4.5.4.5.2 Aquatic Organisms. No surfacewater/leachatewater samples

were taken at POW-3. Migrationof PCBs detected in the soil samplesat the

Inside Transformer site to Mikkelsen Bay was determined to be unlikely.

The frequency and duration of exposure to aquatic organisms were considered

insignificant.

4.5.4.6 Summary of Tier II Screeninq. The results of the Tier II

screening process are presented in Table 4-10. The chemicals found at both

sites do not present a significant risk to human health or the

environment. Thus, no further action is necessary at POW-3 sites.

4.6 POINT LONELY AFS (POW-1)

4.6.1 Samplinq Program Results

Soil and water sample locations at POW-I are shown on Drawing No. 3.

Table 4-11 details the highest measured concentration of each chemical

contaminantdetected in soil samples,and Table 4-12 details the highest

measured concentration of each chemical contaminant detected in surface

water collectedduring the Stage 3 field investigation.
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Table 4-10. TIER II QUALITATIVE RISK SCREENING FOR BULLEN POINT AFS
(POW-3) SITES

_nside
Transformer Old Landfill

TierIICriteria (Site4) (Site6)

EXPOSURE

SignificantReleaseMechanisms No No
(or)

SignificantMigrationPathways No No
(or)

HighPersistence Yes No

[AND)

THRESHOLD EXCEEDANCE

Quantity/ConcentrationSufficient
to ExceedApplicableHealth/
EnvironmentalStandardsor Criteria NA Yes

(and)
Duration and Frequency of Exposure
Sufficientto CauseAdverseEffects NA No

..........[ORI.............................................................

HighlyToxic* Yes NA
(and)

Duration and Frequency of Exposure
SufficienttoCauseAdverseEffects No NA

Risk Insignificant Insignificant

NA : Not applicable
* If applicablehealth/environmentalstandardor criterionabsent.
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Table 4-tlo HIGHEST HEASUREOCONCENTRATIONSOF CHEMICAL CONTAN_NANTSIDETECTFn IN SOIL/S[nlM['NT AT POINT L_FLY AFS (PeW-t] SIT[S L_

Old I'_
Sevage Out(all

Otd Landfill

(Sites 23/27) POE Storage Area (Site 28) Large Fuel Spill (sites 2q/29A) iS/re 31) Husky Landfill (Site 321

Parameter SO-I 50-2 S0-3 PS-I PS-2 PS-3 PS-4 PS-S PS-7 PS-8 FS-I FS-2 FS-3 FS-4 FS-S FS-6 FS-7 OL-I 0L-2 HE-2 HL-4 HL-6 HL-B HL-10

Organics (mcJ/k9 )

Toluene hiD ND hid

Total Xylenes 14 NO NO ........ NO M_ NO 0.1 0.32 NO NO

Other Anatytesa NO NO NO ND ND NO 0.28 0.66 NO Nn

ND Nl_ f_ NO ND NO NO

Total Petrol.

Hydroc. (a_J/k_) 1300 72 NO 290 40 140 5400 tOO() NO NO 25000 AS0 NO 840 NO NO NO NO 77 IqO0 43 200 1600 62

NO= Not detected

-- = Not tested

• Refer to Appendix E, Table E-8o

4_
I
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Table 4~12. HIGHEST MEASUREDCONCENTRAT#ONSOF CHEMICAL CONTAMINANTSDETECTED IN SURFACEWATER/LEACHATEAT POINT LONELYAFS (POW-1) SITES ¢

Old

Sewage Outfall POL Storage Area Large Fuel Spill Husky Landfill
(Sites 25/27) (SFte 28) (Sites 29/29A) (Site 32)

Parameter SO-I PS-6 FS-5 FS-6 FS-7 HL-I HL-3 HL-5 HL-7 HL-9

Organics (uo/L)

I,l-Oichloroethane NO ........ ND ND 3.6 ND ND
I,l,t-Trichtoroethane NO ........ NO NO 10 ND ND
Trlchloroefhene ND ........ 2.6 11 ND ND NO
Benzene 190 ........ 2.7 130 g3 ND ND
Toluene 380 ........ 3.2 240 270 ND NO
Ethyl benzene 57 ........ ND 32 32 ND NO
m-Xylene t6OO ........ 2.O 96 84 ND ND
o & p-Xytene(s) 350 ........ 3.4 120 97 ND NO
Other Anelytes == ND ........ ND ND ND ND ND

4_
i Total Petroleum

_n Hydrocarbons (m_/L] 6 2 5 1 1 .5 2 .5 2 1

ND = Not detected

-- = Not tested

" Nater samples were not collected for analytical laboratory testing at the Old Landfill (Site 31).
** Refer to Appendix E, Table E-g.

4"

Cr)



90275Js4CON-23

t6"t

4.6.1.1 Old Sewage Outfalland Beach Tanks (Sites25/27). At the Old

SewageOutfall, soil/sedimentsample results includedtotal xylenes

concentrationsrangingfrom ND to 14 mg/kg and TPHs concentrationsranging

from ND to 1300 mg/kg. Surfacewater/leachatesample results included

benzeneconcentrationsat 190 _g/L, tolueneat 380 ug/L, ethyl benzene at

57 ug/L, m-xylene at 1600 _g/L, o- & p-xylenesat 350 ug/L, and TPHs at 6.0

mg/L.

4.6.1.2 POL StorageArea (Site 28). At the POL Storage Area, TPHs in

soil/sedimentranged from ND to 5400 mg/kg, and TPHs in surface

water/leachatewere detectedat 2.0 mg/L.

4.6.1.3 Large Fuel Spill (Sites 29/29A). At the Large Fuel Spill, TPHs

concentrationsin soil/sedimentsamples ranged from ND to 25,000 mg/kg and

in surfacewater/leachatesamples from 1.0 to 3.0 mg/L.

4.6.1.4 Old Landfill (Site 31). At the Old Landfill,TPHs in

soil/sedimentranged from ND to 77 mg/kg. No other organic contaminants

were detected by the analyticallaboratory.

4.6.1.5 Husky Landfill(Site 32). The followingorganic contaminantswere

found in soil/sedimentsamplesat the POW-1 Husky Landfill: toluene from ND

to 0.32 mg/kg, total xylenesfrom ND to 0.66 mg/kg, and TPHs from 43 to 1900

mg/kg. Organic contaminantsdetected in surfacewater/leachatesamples

collected at the Husky Landfill included 1,1-dichloroethane from ND to

3.6 _g/L, 1,1,1-trichloroethanefrom ND to 10 ug/L, trichloroethenefrom ND

to 11 ug/L, benzenefrom ND to 130 ug/L, toluenefrom ND to 270 _g/L, ethyl

benzenefrom ND to 32 _g/L, m-xylenes from ND to 96 ug/L, o-and p-xylenes

from ND to 120 _g/L, and TPHs from 0.5 to 2.0 mg/L.

4.6.2 Deviations and Corrective Actions

4.6.2.1 Deviation from the Statement of Work. The following field work

deviations from the Final Work Plan occurred during the IRP Stage 3 field

investigationsat POW-I:
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• Old Sewage Outfall (Site 25): The Final Work Plan allowed for a

sediment sample (sample location S0-1) to be collected at the

sewage outfall, if it could be located. A site reconnaissance and

interviews wlth station personnel did not provide the necessary

informationto physicallylocatethe outfall. However, station

personneldid alert the samplingteam to a zone along the beach

with persistent petroleum odors. Sediment sample WCC No. 1060-S0-

013-GS-88-0001 was taken in that identified zone.

- Old Landfill (Site 31): The Work Plan allowed for two leachate

samples (samplelocationsOL-3 and OL-4) to be collectedat a

leachate zone. Because there was no observable leachate, these

samples were not used at Site 31. However, sample WCC No. 1060-NS-

026-GS-88-0001 was used for a water sample at the Old Sewage

Outfall.

4.6.2.2 Analytical Problems and Corrective Action_. At POW-I, the

following analytical problems were reported by the laboratory, as elaborated

in the data report:

• Soil samples WCC No. 1060-S0-010-GS-88-0001 and I060-S0-011-GS-88-

001 were diluted for the pesticide analysis due to matrix

interferencesand the detectionlimits were raised accordingly.

Aldrin, lindane, and heptachlor could not be accurately quantified

in the matrix spike and matrix spike duplicate due to matrix

interferences. The results for these samples will be considered as

estimates of the actual concentrations.

• Due to matrix interference, the recovery could not be calculated

for the pesticide surrogate DBC for water sample WCC No. 1060-NS-

009-GN-0001.

• Dichlorodifluoromethane was detected in surface water sample WCC

No. 1060-NS-OOB-GN-88-O002. Trichlorofluoromethane was not
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detected in surface water samples. In addition, trichloro-

fluoromethane was detected in the WCC field blank. The reported

concentrations may be from sample handling, shipment, or laboratory

contamination as these chemicals are commonly used laboratory

solvents. Therefore, the detection of this contaminant will not be

considered further.

4.6.3 Tier I Screeninq

4.6.3.1 Evidenceof Contamination. At POW-I, evidenceof soil

contaminationwas reported at the Sewage Outfall and Beach Tanks, Sites

25/27 (Section4.6.1.1);the POL StorageArea, Site 28 (Section4.6.1.2);

the Large Fuel Spill, Sites 29/29A (Section4.6.1.3);the Old Landfill,

Site 31 (Section4.6.1.4);and the Husky Landfill,Site 32 (Section

4.6.1.5). Evidenceof surfacewater contaminationwas reported at the

SewageOutfall and Beach Tanks, Sites 25/27; the POL Storage Area, Site 28;

the Large Fuel Spill, Sites 29/29A;and the Husky Landfill,Site 32. The

presenceof TPHs, benzene and substitutedbenzenes,and chlorinatedethanes

and ethylenesin soil and/orwater sampleswas consideredsufficient

evidence of contamination at the POW-1 sites.

4.6.3.2 Proximityto Receptors. Accordingto the risk screeningcriteria,

the proximity of a site to a biological population of concern is considered

significant if the distance between the site and the population is 1 mile

or less. POW-1 is very isolated. No human activityexists on a continuing

basis in the area outside the station;and no villages are locatedwithin

miles. The station is manned by about 17 people.

POW-1 is located within a mile of the Beaufort Sea and within a mile of

several small shallow lakes that Freeze to the bottom in the winter. The

nearshore area of the Beaufort Sea is inhabited by a variety of aquatic

organisms. Important fish species include chum and chinook salmon, arctic

cisco, arctic char, and arctic flounder. The five sites were thus

classifiedas being in close proximityto stationpersonneland aquatic

life.
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4.6.3.3 Summar_ of Tier I Screeninq. The results of the Tier I screening

process are presented in Table 4-13. The results were to proceed to Tier

II for all sites.

4.6.4 Tier II Screening

4.6.4.1 Potential for Release and Migration. TPHs were found in surface

water samples from all of the POW-I sites. Benzene and substituted

benzenes were found in water samples from the Old Sewage Outfall (Site

25/27)and the Husky Landfill(Site 32); chlorinatedethanesand ethylenes

were detected in water samples from the Husky Landfill. In accordance with

the qualitativerisk screeningprocedure,the presenceof contaminantsin

water is evidence of release. TPHs and certain other contaminants were

also detected in downgradlent water bodies. This is evidence of migration.

4.6.4.2 Persistence. None of the individual compounds found in the water

samples are persistent in surface soil and water. All samples have

moderate to high vapor pressures (Table 4-6), and volatilization is

probably the primary pathway of removal of those compounds fron soil and

water. The lowest reported aqueous half-lives of the individual compounds

range from 0.17 days for tolueneto 1.5 days for ethyl benzeneand the

xylenes(EPA 1986). Ten half-liveswould reduce the concentrationsof

these compoundsto a little less than i percentof initialvalues. The

persistence of TPHs cannot be predicted because the composition of the

entity is unknown. All TPHs can be metabolized by microorganisms; however,

the metabolicrate decreasesas the molecularweight of the hydrocarbon

increases. Low molecular weight hydrocarbons have higher vapor pressures

than high molecular weight hydrocarbons, so such hydrocarbons are less

persistent than those with high molecular weights. Because they are

biodegradable, TPHs were not considered environmentally persistent.

Contaminant persistence at POW-1 was thus scored insignificant.

4.6.4.3 Toxicity. Oral, dermal, and inhalational acute toxicity estimates

for mammalsand 48- or 96-houracute toxicityestimatesfor freshwater

organisms available in the literature are shown in Table 4-6. None of the

compounds for which acute toxicity estimates are available meets the

criterion of high toxicity.
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Table 4-13. TIER I QUALITATIVE RISK SCREEN&NG FOR BULLEN POINT LONELY AFS (POW-I) SITES

Old Sewage POL Large Fuel Old Husky

Outfall Storage Area Spill Landfill Landfill
Tier I Criteria (Sites 25/27) (Site 28) (S_tes 29/29A] (Site 31) (S=te 32)

Is Site in Close Proxfmtty

tO Sensitive Receptors? Yes Yes Yes Yes Yes

Is Evidence of Contamination

Present at S_te? Yes Yes Yes Yes Yes

Risk _ to _ to _ to _ to _ to

Tier II T0er II Tier II Tier II Tier II
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4.6.4.4 ContaminantQuantityand Concentration. The concentrationof

benzenein surfacewater samplesfrom the Husky Landfill (Site 32) and Old

SewageOutfall (Sites25/27)exceededthe federal drinkingwater standard

and ambientwater qualitycriterion. At the POW-I sites, soil/sedimentand

water/leachatesampleswere analyzedfor TPHs. TPHs were found above the

Alaska interimstandardsin surfacewater/leachatesamplesat all tested

sites;and in soil/sedimentsamplesat all sites except the Old Landfill.

4.6.4.5 Duration and Frequency of ExposurP.

4.6.4.5.1 Human Exposure. Human exposure to site contaminants is

assumedto _besignificantonly if the contaminantsreach the lake from

which station water is drawn. This lake is located more than ½ mile from

each of the sites. The amount of rainfall in the area is very low and the

terrainbetweenthe sites and the lake is essentiallyflat. It is unlikely

that contaminants from the sites will reach the drinking water lake; hence,

the duration and frequency of human exposure to site contaminants were not

consideredadequateto cause adverseeffects.

4.6.4.5.2 Aquatic Organisms. The major direction of surface water

flow from the sites is toward the lagoon and Beaufort Sea. Thus, surface

water contaminants could enter the sea. However, because the contaminants

are not persistent, the frequency and duration of exposure were considered

insufficient.

4.6.4.6 Summary of Tier II Screeninq. The results of the Tier II

screening process are presented in Table 4-14. Risk associated with the

contaminants at the sites was considered insignificant based on toxicity

data. Although this conclusion suggests that no further action is

necessaryat any of the sites, the concentrationof TPHS at all of the

sites, except the Sewage Outfall, exceeded Alaska's interim cleanup

standardof 100 mg/kg for TPHs in soil.

At POW 1, groundwater is an unreliable drinking water resource and is

not used as a source; therefore, groundwater TPHs contamination does not
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Table 4-14. TIER II QUALITATIVE RISK SCREENINGFOR POINT LONELYAFS (POW-I) SITES

Old Sewage POL Large Fuel Old Husky

Outfall Storage Area Spill LandfJII Landfill
Tier tt Criteria (Sites 25/27) (Site 28) (Sites 29/29A) (Site 31) (Site 32)

EXPOSURE

Signtficant Release Mechanisms Yes Yes Yes Yes Yes
(or)

Significant Migration Pathways Yes Yes Yes Yes Yes
(or)

High Persistence NO NO NO NO NO

[AND|

THRESHOLDEXCEEDANCE

Ouantity/Concentrat=on Sufficient
to Exceed Apptlcsble Health/

Environmental Standards or Criteria Yes Yes Yes No Yes

(and)

Duration end Frequency of Exposure
Sufficient to Cause Adverse Effects NO No No No No

.......... [ORI .............................................................................................

Highly Toxlc t NA NA NA NA NA
(and)

Duration and Frequency of Exposure
Suff=cient to Cause Adverse Effects NA NA NA NA NA

Risk Ins=gnificant Insrgnificant Insignificant Ins_gnif=cant Insignif=cant

NA = Not applicable

• If applicable health/environmental standard or triter=on absent.
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thereaten drinking water supplies. All other conditions specified by the

LUFT evaluationfor the lO,O00-mg/kglimit are met at POW-I. Therefore,

utilizingthe 10,O00-mg/kglevel,cleanupwould be necessaryonly at the

Large Fuel Spill (Sites29/29A)where TPHs concentrationswere detectedup

to 25,000mg/kg.
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5.0

FEASIBILITYSTUDY ALTERN_IVES AND INITIALREMEDIALMEASURES

5.1 INTRODUCTION

The resultsof the qualitativerisk screeningpresentedin Section 4.0

indicatedthat only the Large Fuel Spill (Sites 2g/2gA)at POW-I required

consideration of remedial action in a feasibility study (FS). The

engineering and hydrologic studies at BAR-M, POW-3, and POW-1 indicated the

desirabilityof consideringInitialRemedialMeasures (IRMs)to ameliorate

or remedy,with relativelysimplemeans, situationsthat could potentially

present environmental problems. The development, evaluation, and

comparison of alternative remedial measures for both types of situations,

the FS at POW-I and the IRMs at BAR-M, POW-3, and POW-1 are described

herein.

In accordancewith OEHL and CERCLA/SARAguidelines,the evaluationsof

remedialalternativesfor the FS and IRMs were done to differentlevelsof

detail. The FS at POW-1 was done accordingto the requirementsof the

USAFOEHL/TSHandbook,which itself is patternedafter CERCLA and SARA

requirements. In contrast, the IRMs alternatives evaluations were

straightforwardcomparisonsof alternatives.

5.2 BARTER ISLANDAFS (BAR-M)INITIALREMEDIALMEASURES

The scope of field work at BAR-M included a hydrologic evaluation of

the facility and an engineeringinvestigationof the Old Landfill (Sections

3.2.3 and 3.2.4). These studiesresulted in some recommendationsand the

identification of some alternative remedial measures that are discussed in

the following sections.
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5.2.1 Old LandfillErosion

5.2.1.1 Background. As discussedin Section 3.2.4, the Bar-M Old Landfill

is currently being eroded, primarily by coastal processes of the Beaufort

Sea, and landfill debris is entering the environment. This is a continuing

problem due to the ongoing retreat of the bluff on which the Old Landfill

is located.

5.2.1.2 Remedial Alternatives. Alternatives considered include no action

and two landfill debris mitigations. The no action alternative involves

essentially continuing the present practice of letting the landfill erode

and handlingdebris problemsas they occur. Mitigationof the landfill

debris release into the environment can be accomplished by either removal

of the landfilldebris away from the erosion front or protectionof the

erosionfront from further erosion.

The no action alternative, which serves as a baseline for the landfill

debris mitigation alternatives, requires no major remedial actions.

Monitoring the bluff regression by visual observation and possibly by field

measurement, and beach debris cleanup may be a part of this alternative. L_

Removal of the landfill debris away from the erosion face will halt the

release of debris into the environment. Disturbance caused by the removal

may temporarily increase the erosion rate where the operations occurred.

Retreatof the bluff southwardand possiblewidening of the west drainage

could be expected. The debris could be removed from the erosion face, then

removal could be continued working away from the erosion face. The

advantagesof this approachare that, dependingon schedule,local labor

and some equipment available at Barter Island could be used. A

disadvantage is that an additional disposal area, such as expansion of the

existing New Landfill, would be required. Based on historical aerial

photographs and on-site field measurements, the total volume of debris in

the Old Landfill is estimated to be 25,000 m3. The volume of debris within
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50 meters of the ocean bluff and 20 meters of the stream is about BOO0 m3.

These estimatesare based on the assumptionthat the depth of the exposed

edge (i.e., thickness of the landfill is approximately 2 m) remains

constant. It is considered probable that removing the Old Landfill back 50

meters from the bluff would essentially be a 50-year solution to the

problembased on the estimated1 m/yr rate of bluff retreat.

Protectionof the erosionface can be accomplishedby constructionof a

retainingwall or by using riprap (eithernaturalstone or manmade concrete

blocks). The advantage of leaving the landfill in its present location is

that disturbance of the area would be minimized and no additional landfill

capacity elsewhere would be required. The main disadvantage is that as the

natural erosion of the adjacent bluff continues, the sides of the Old

Landfill will become exposed and will be subjected to erosion. This

erosion at the edges of the retaining wall or riprap will require

maintenance in the future.

5.2.1.3 EstimatedCosts of Alternatives. Cost estimatesfor the outlined

IRMs are presented in Table 5-i. Section 6.0 presents a comparative rating

and ranking of these alternatives, and a selection of the recommended IRM.

5.2.2 New Landfill Leachate Generation

5.2.2.1 Background. As discussedin Section3.2.3.4,at least half and

possibly most of the leachate emanating from the north side of the New

Landfill originates as infiltration through the top of the New Landfill. A

comparatively smaller amount is believed to enter the New Landfill as

surfacewaterflowon its south and less on its west and east sides. Thus,

treatingthe top of the landfillto make it less perviousis expectedto

substantially reduce leachate generation in the landfill and north side

landfill outflow. This treatment is recommended for the inactive portion

of the New Landfill as an IRM.
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Table 5-i. BARTER ISLAND AFS (BAR-M) OLO LANDFILL INITIAL REMEDIAL MEASURE
(IRM) COST ESTIMATES

IRM COSTESTIMATE

la Remove8000"m3 of the Old Landfillthat is $400,000
within 50 m of the bluff and 20 m of the stream
in I summer with outside labor and equipment,
and place the material adjacent to the existing
New Landfill on a new gravel pad. Includes
health and safety training costs for outside
labor.

Ib Remove8000 m3 of the Old Landfillwith local 350,000
labor and equipment over a period of 8 years, and
place the material adjacnt to the existing New
Landfill on a new gravel pad. Includes
health and safety training costs for outside
labor.

Structures to Protect Erosion F,r_

2a Concrete block riprap protection with the blocks cast 550,000
on site in 1 summer.

2b Natural stone riprap barged in from western Alaska in 850,000
I summer.

2c Piling protection (retaining wall) for the bluff and 700,000
cast concrete riprap protection for the creek in )
summer

Note: Costs are roundedto the nearest$ thousand. These costs are
presented as January 1989 dollars. Effects of inflation are not
included.
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5.2.2.2 Remedial Alternatives. Potential remedial measures to render the

top of the New Landfill less permeable all involve improved cover materials

and grading the cover to enhance rapid runoff. Cover thicknesses are based

on standard engineering practice, Specific covers considered include the

following:

• Less pervious native cover material about 14 to 2 feet thick

(leastthicknessfor clayey sandy silt and greatestthicknessfor

silty sand)

• Cover material about 1_ feet thick, consisting of native granular

material with bentonite admixture

• Syntheticmembrane 30- to 40-mil thick, coveredby I foot of

native granular material.

Use of relatively impervious native cover material would appear to be

the simplest and lowest-cost New Landfill IRM alternative. However, this

material is in short supply at Barter Island. It may be possible to obtain

such material from overburden removed from a borrow site or by progressive

scraping off of newly thawed material from a newly opened area. The latter

method would appearto have significantnegativeenvironmentalimpact.

The second New Landfill IRM alternative is to use local coarse-grained

material with addition of bentonite to reduce its permeability. This

approach avoids the need to locate and develop local fine-grained fill

sources. Bentonite could be added also to the top B-inch layer of the

existing landfill cover to reduce the thickness of new soil-bentonite

material to 12 inches. The subgrade and the new fill should be compacted

in 6-inch layers to minimize permeability. No significant problems are

anticipated in shipping the required quantities of bentonite to BAR-M and

in locating and developing sources of suitable coarse-grained fill.
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The third New Landfill IRM alternativeis to grade and smooth the

existing landfillcover, place an impervioussyntheticcold-climate

membrane consistingof 30- to 40-mil high densitypolyethylene(HDPE),and

then cover the membrane with i foot of compactedlocal coarse-grained

fill. Placement and welding (thermally fusing) the membrane will require

speciallytrainedpersonnel. A 20-year servicelife can reasonablybe

expected from the HDPE membrane in the severe arctic climate.

5.2.2.3 EstimatedCost of Alternative_. Cost estimatesfor the outlined

initialremedialmeasures are presentedin Table 5-2. Section 6.0 presents

a comparing,rating, and rankingof these alternatives;and a selectingof

the recommended IRM.

5.2.3 Sewaqe Lagoon Leakage

5.2.3.1 Backqround. As discussedin Section 3.2.3, seepagefrom the

Sewage Lagoon is believed to occur through the gravel berm on the west,

north, and east sides during the annual thaw period. The seepage

dischargesinto three differentdrainages. In addition,concentrated

seepagewas observed near an existing culvert at the northwestcorner of

the Sewage Lagoon.

The distributedseepage is a design element of the lagoon containment

and is in fact necessaryto maintain the hydraulicequilibriumof the

lagoon; i.e., to annually dispose of an amount of liquid roughlyequal to

the annual addition. Short of entirelyreconstructing/repairingthe

enclosinggravel berm and treating the annual inflowof sewage to the

facilitybefore ocean discharge,no reasonableremediationis apparent.

Therefore,any remediationconsideredhere would have the purpose of

reducingreceptorexposure to the seepage.

5.2.3.2 RemedialAlternatives. The seepagesto the west and to the east

are reasonablywell-channeledtoward the Old LandfillDitch and the Contam-

inatedDitch. To the north, the seepage is dispersedonto the tundra over
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Table 5-2. BARTER ISLAND AFS (BAR-M) NEW LANDFILL COVER INITIAL REMEDIAL
MEASURE (IRM) ALTERNATIVE COST ESTIMATES

IRM COSTESTIMATE

1 New Landfill cover (2 feet thick) with less-pervious $248,000
native material

2 New Landfillcover (I foot thick)with granular 266,000
native material and bentonite admixture

3 High DensityPolyethylene(30-40mil.) and New 356,0D0
Landfill cover (1 foot thick) of granular native
material

Note: Costs are roundedto the nearest$ thousand. These costs are
presented as January 1989 dollars. Effects of inflation are not
included.
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about the first I00 feet north of the berm, until it is channeledinto the

• small drainagewaycrossingover the Old Landfillto the northwest. Consid-

erationwas given to improvingthe channelizationof this seepage. However,

any excavationfor channels could lead to uncontrolledthermaland seepage

erosion, and is thereforenot recommended. Considerationwas also given to

fencingthe area to the north and northeastof the Sewage Lagoon,where

distributedseepageflow dischargesand dispersesover the tundra. However,

consideringthe scarcityof potentialreceptorsthat would be restrained

from entering the area, the difficulty of identifying the exact area to be

fenced,the cost of fencing, and the potentialnegativeeffectsof the

constructionactivitiesand of future snow accumulationsat the fence, this

alternativeis not recommended.

Finally,WCC considersthe concentratedseepageat the northwestcorner

a potentialthreat to the integrityof the gravel berm, becauseinternal

erosionworking its way upgradient along the pipe may be occurring. Any

simple remedy would not be designed to reduce or stop the continuing

seepage,but is designed to minimize erosion. Constructionof an inverted

filter is recommendedfor the purpose. This will be done by hand-

excavatingunder and around the pipe back about 12 to 18 inches into the

berm, then backpacking the excavation first with a well-graded filter

materialand subsequentlywith 1- to 2-inchdrain rock. The surfaceof the

rock material should approximately match or be higher than the adjacent

gravel berm surface. It is estimatedthat a total of about ten gO-pound

bags of filter and rock materialmay be required. The work performed

should be supervisedby a geotechnicalengineer. The expected

effectivenessof the repair would be documentedin an engineeringreport.

5.2.3.3 EstimatedCost of ErosionControlMeasure_. The estimatedcost of

the remediationof erosion by seepage along the pipe in the northwestcor-

ner is nominal, on the order of $5000 for acquiringand transportingthe

filter and rock materials, constructing the inverted filter, and

documenting the construction.
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5.3 BULLEN POINT AFS (POW-3)POL TANKS INITIALREMEDIALMEASURE

The DEW Line SOW for POW-3 specifiedthe inspectionof the POL tanks at

the station. Seven diesel fuel tanks were visuallyinspectedduring the

field program. The tank surfaceswere badly deterioratedand rusted,

particularlyon the seaward sides. The tanks were securedto concretepads

by bottom supportangle bracketsthat showed signs of corrosion. Surface

soils adjacentto the concrete pad appearedto be stainedby the rusting.

The quantityof diesel fuel remainingin the tanks could not be

assessed. The bolt-downtank hatcheswere not removedfor interiortank

inspectionsbecausethe access ladderswere hazardousand not usable. The

liquid level gages appeared to be inoperablebecauseof substantial

corrosion. Measurementreadingsindicatedless than 4-6 inchesof product

remainingin each of the tanks. Typically,abovegroundtanks are designed

so that suctionpipelineswill not completelydrain the tank. This design

minimizes sucking up tank bottom contents that may contain sludge and

water. No informationis availableon the POL tank decommissioning

proceduresat the time POW-3 was abandonedin 1971. It is reasonableto

expect that tank bottom material (i.e., sludge, water) and fuel may remain

in the POL tanks. It is recommendedthat the POW-3 POL tanks be

decommissioned,emptied, and possiblycleaned in order to preventfuture

leakage.

5.4 POINT LONELYAFS (POW-1)HUSKY LANDFILLINITIALREMEDIALMEASURE

The field investigationof the POW-1 Husky Landfillindicatedthat

there are three seepagesources:the Husky Camp gravel pad surface,

numerous ponds to the east, and rain and snowmeltpercolatingdirectly

through the pad surface into the landfill. Two-thirdsof the seepage

emanates from the east, and the remaining third is estimated to be from

direct percolation onto the landfill.
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An IRM is recommendedto remedy potentialenvironmentalproblemsat the

Husky Landfill. The purposeof the IRM is to minimizewater flow through

the landfill,and therebyminimize leachategeneration. Remediationwould

require independentremedial effortsfor each of the three sourcesof water

flow. To control inflow from direct precipitation,sourcescreating

snowpackaccumulationcould be moved, and the permeablegravel cover over

the fill could be capped with less permeablematerialsand graded to

promote drainage away from the landfill. Flow from the eastsideponds

could be controlledby creating a positive surfacedrainagechannelto the

south into an existing drainage system that flows southwestaway from the

pad into the tidal flats. Controllinginfiltrationfrom the Husky Camp pad

could be achievedby constructionof a cutoff wall on the east side of the

Husky Landfill. A shallowgrout curtainor soil-bentoniteslurry wall

could be used. This wall would simultaneouslycontrolseepagefrom ponds

to the east.

An alternativemethod to minimize leachateflow would be to draw the

permafrostsurface up into the landfillby adding cover materialover the

landfill. If enough fill were added to raise the permafrostsurfaceabout

2 feet, the relatively imperviouspermafrostcould change the subsurface

hydraulic gradient enough to prevent the eastern seepage from entering the

landfill mass, with a resultant decrease in leachate generation.

5.5 POINT LONELYAFS (POW-1)LARGE FUEL SPILL FEASIBILITYSTUDY

5.5.1 Introduction

Although the conclusionof the qualitativerisk screeningidentifiedin

Section4.6 suggestsrisk associatedat the Large Fuel Spill (Sites29/2gA)

is considered insignificant, the total petroleum hydrocarbons (TPHs)

concentrationexceeds Alaska's interimcleanupstandards. This section

presentsan FS that evaluatesremedialaction technologiesapplicableto

the POW-1 Large Fuel Spill. The technologiesare screened in Section 5.5.2
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on a technical basis, using data about contaminants and site

characteristicscollectedin the RI. Section5.5.3 divides the

contaminated site into operable units representing areas that can be

addressed together due to surface geological conditions. In Section 5.5.4,

remedial alternatives are assembled from the appropriate technologies as a

result of the screening process. In Sections 5.S.5 and 5.5.6, the remedial

alternatives are evaluated and compared.

This FS generallyfollowsthe outlinegiven in the USAF Occupational

and Environmental Health Laboratory Technical Services Division's

(USAFOEHL/TS)"Handbookto Support the InstallationRestorationProgram

(IRP) Statementof Work for Remedial Investigation/FeasibilityStudies

(RI/FS),"Version 2.0, April 19BB. The Handbookwas developedas guidance

to contractorsin performingfeasibilitystudiesat USAF sites. The Hand-

book is designed to be responsive to SARA and includes language that is

appropriatefor studiesmeeting NationalPrioritiesList (NPL)criteria.

Based on criteria of the EPA CERCLA Program, POW-I is not a candidate for

NPL designation. Therefore, a liberal interpretation of this handbook,

leadingto a logicallyrigorousbut streamlinedFS, is appropriatefor

POW-I. Due to the remote location of POWol north of the Arctic Circle, the

FS focuses on remedial actions that accommodate the severe climatic,

logistical, and environmental conditions specific to this site.

Weather conditionslimit potentialout-of-doorsremedial action

activitiesto a 3-monthworkingwindow. Seasonalweatherconditionsalso

limit transportationoptions. When the weather is favorable,

transportationto and from the site is limitedto two or three barges per

year and charter air service as conditions permit. Some years, on average

2 years out of 7, the shorefast ice does not recede, making barge passage

to POW-I impossible.

The fragile tundra environment of northern Alaska is sensitive to many

types of commonly employed remedial activities, such as excavation, that
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could result in long-termdamage. Therefore,remedialactionsthat do not

cause damage to tundra and permafrostshould be used when appropriate. The

principalfocus of the remedial alternativesidentificationprocesswill be

to limit the adverseenvironmentalimpactof the remedialaction.

Economic factorsplay a significantrole in evaluatingpotential

remedial actionsbecauseof the remote locationof POW-I. Transportation

of equipment and materialsto and from the site is costly. Labor rates are

high and a premium is paid for imported labor. Since no villagesare

locatednearby, labor, equipment,and some materials neededto implement

remedial actionwill have to be imported.

5.5.1.1 Background and Nature of Contamination. The Large Fuel Spill

(Sites29/29A) area contaminationdocumentedin the RI is thoughtto have

resulted from a 1978 fuel line break that spilled diesel fuel onto the

ground. The estimatedvolume spilledwas 25,000 gallons;there was no

recovery (CH2M HILL 1981). No additional details about the spill or the

cleanup operationare reported in IRP reports.

Tables 4-11 and 4-12 in Section 4.0 summarizethe maximum

concentrationsof individualcompoundsidentifiedin Stage ) samplesfrom

the Large Fuel Spill site. Table 4-11 is a summary of individual peak

concentrationsfor chemical substancesfound in soil and Table 4-12

summarizessurfacewater peak concentrations.

Figure B-I is a POW-1 site plan of the estimated limits of the Large

Fuel Spill area. Five study zones are mapped on Figure 5-1, designated

Areas V, W, X, Y, and Z. Area V is a gravel roadbed. Areas W, X, and Y

are native tundra, subdivided to allow development of remedial alternatives

based on estimated contamination and environmental sensitivity criteria.

Area Z is a gravel pad used for POL tank storage. The Phase I report notes

a 25,000 gallon spill south of the station'stwo tanks that are east of the

Husky tanks in Area X (CH2M Hill 1981). Although no visiblecontamination
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was noted in this area during the WCC Summer 1987 field reconnaissance,

laboratorytestingrevealed petroleumhydrocarbonlevelsup to 25,000

mg/kg. Field notes from the 1987 site visit indicatevisiblecontamination

in an area along the southern boundaryof the empty-drumstoragearea that

abuts the tank farm; this correspondsto the boundary llne betweenAreas W

and Z. An analysisof soil samplesFS-2 and FS-4 (IRP Stage 3 field

program) from this area showed TPHs concentrationsof 830 and 840 mg/kg,

respectively. Surfacewater samplesFS-5, FS-6, and FS-7 from this area

showed a range of TPHs concentrationsof 1.0 to 3.0 mg/L. A hand-augered

soil boring and an organicvapor meter at this locationfailed to detect

either visiblesigns of contaminationor hydrocarbonvapor. Area Y,

contiguouswith Areas W, X and Z, is thought to be contaminatedby

migrationfrom these oCher areas.

5.5.1.2 Target Soil Cleanup Level. A cleanup level of 10,000mg/kg has

been selectedfor the Large Fuel Spill on the basis of two factors:

• A hazardouscontaminationremedial evaluationof the Large Fuel

Spill site based on the California LUFTManual, and

• An evaluationof the maximum attainablecleanup level at this

Arctic location.

The CaliforniaLUFT Manual specifiesa cleanuplevel of 10,000 mg/kg in

soil when these conditionsare met:

• Distanceto groundwateris greater than 100 feet

• Averageannual precipitationis less than 10 inches

* No known manmade conduits are presentto increasevertical

migrationof leachate,and
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• No known unique site featuressuch as a nearby rechargearea,

coarse soil or nearby wells are present.

Groundwateris an unreliabledrinkingwater resourceand is not used as

a source at POW-I. The surface water lake that provides drinking water at

POW-I is locatedmore than i mile from each of the sites. The terrainis

essentially flat; therefore it is unlikely that site contaminants would

reach the drinking water lake.

Bioremediationtechniquesin cold climatescan achievethe 10,000mglkg

targetcleanup level. Bioremediationmay be able to achievea cleanup

levelof 5000 mg/kg or less. Achievinga lower cleanuplevelwill be

attemptedat the Large Fuel Spill. If a cleanup level below 5000 mg/kg can

be achievedat the Large Fuel Spill, then bioremediationof the TPHs

contaminationat the POW-1POL StorageArea and the Old Sewage

Outfall/BeachTanks will also be attempted.

The applicablecleanupstandardfor TPHs in soll is the Alaska draft

interimstandardof 100 mg/kg. The remediationprogramwill attemptto

achievethis cleanup standard. Cleanupwill continueas long as reductions

of TPHs in soil are practicallyattainable.

5.5.1.3 Site Characteristics. POW-I is set in a lowlandsectionof

coastalnorthernAlaska,characterizedby broad floodplainsand river

deltas. A permafrostlayer exists at a depth of about 2.5 feet below

ground surface,based on hand-augeredsoil boringsmade in August 19BB.

The weather at the high northernlatitudeof the stationallowsa working

window of about 3 months each year.

POW-1 is located on a low relief (20 feet) hill. Surface drainage in

the immediatearea of the Large Fuel Spill area is west and southwest

toward wetlands,and then north to the BeaufortSea. Subsurfacedrainage

is controlledby permafrostthat is a physicalbarrierto downwardpercola-
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tion and acts as a confining layer. Infiltrating surface water and contam-

inantsoriginatingfrom surfaceor near-surfacespillswill tend to mound

on top of the permafrostand move in the directionof lower hydraulichead

toward the Beaufort Sea. The unconfined groundwater is generally fresh,

but low volume, and frozen in winter. The slow rate of groundwater

movement and seasonalfreezinggenerallypreclude its use as a drinking

water source. Groundwaterbelow permafrosthas been tested in both the

Barrowarea to the west and near Umiat to the south. Depth to base of

permafrostalong the BeaufortSea varies from 550 feet at Barrow to 1800

feet at PrudhoeBay. Therefore,because neithernear-surfacenor deep

groundwatersare potable,this FS will be limitedto an assessmentof

remedialtechnologiesapplicableto soils. Groundwaterand surfacewater

remediationtechnologieswill not be consideredfurther.

Geologically, POW-I is underlain by periglacial (glacial-margin)

depositsand featuresthat are locallycoveredby thin sandy beach deposits

or fill importedduring constructionof base facilitiesand subsequent

improvements. The landscapeis dominatedby thermokarst(depressionsin

the land surfaceoverlyingpermafrost)topography,with many lakes oriented

along a north-southaxis. The fill material is composedof coarse-grained

noncohesivesoils that were used to constructbuildingor stagingpads.

The underlyingglacialdeposits includea mixture of discontinuousclay,

silt, sand and gravel horizons,and decayingorganicmaterial.

5.5.2 PreliminaryAlternativeRemedialActions

The purpose of this sectionis to identifyviable alternativeremedial

actionsto abate the contaminationat the Large Fuel Spill area.

5.5.2.1 General ResponseActions. Table 5-3 is a listingof general

responseactions that could be used to remediatethe identified

contamination at the Large Fuel Spill area.
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Table 5-3. GENERAL RESPONSE ACTIONS, LARGE FUEL SPILL FS

General Response Actions

No Action

Containment

Extraction/On-SiteTreatment

Extraction/Off-SiteTreatment

In Situ Treatment
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5.5.2.2 _plicable RemedialTechnologies. For each of the general

responseactionslistedin Table 5-3, a list of potentialremedial

technologieshas been identifiedwhich accomplishthe responseaction.

These potentialtechnologiesare presentedin Table 5-4. In general, at

least two potentialremedial technologieshave been identifiedfor each

generalresponseaction.

5.5.2.3 InitialScreeningof PossibleRemedialTechnologie,. Technologies

selectedhere for screeningrepresentthe candidatemethods consideredmost

appropriatefor containmentor extractionand treatmentof contaminated

soil at the Large Fuel Spill area. The criteriaused by WCC in the initial

screeningof technologieslistedin Table 5-4 were site conditions,waste

characteristics,technicalfeasibility,and logistics,especiallyas they

are affectedby the factorspreviouslydiscussedin the introduction.

Associatedtechnologiesfor the remediationof contaminatedsoils listed in

Table 5-4 are discussedaccordingto types of generalresponseaction.

5.5.2.3.1 No Action/InstitutionalControl_. This alternativewould

includeno remedialconstructioncombinedwith a long-termmonitoring

program,since contaminationwould remain at the site. Periodicsoil

samplingand chemicaltestingwould be done until the level of contamina-

tion was eitherclearlydecreasingor was reducedbelow remediationlevels

due to natura]biodegradationand dispersion. This alternativecould also

includefencingas an institutionalcontrolto preventunauthorizedsite

access. The time period for sampling and analysis would be annually for 5 _.

years and then once every 5 years, until significantcontaminationis no

longerdetectedin soils. Some naturalbiologicaldegradationand

dispersionof TPHs can be expectedduring the summermonths. The no

action/institutlonalcontrols alternativeis consideredfurther in this FS

as a baselinecomparisonfor other potentialremedial soil technologies.

5.5.2.3.2 Containment/Long-TermMonitorin9, Cappingprovides

containmentby reducingthe likelihoodof human and animal contactwith the

5-18



90275-T5 CON-2

4G 193
Table 5-4. GENERAL RESPONSE ACTIONS AND ASSOCIATED TECHNOLOGIES FOR SOIL-

GeneralResponse Action AssociatedTechnology

No Action/InstitutionalControls Long-TermMonitoring
• Fencing/Long-TermMonitoring

Containment - Capping/Long-TermMonitoring

Extraction/On-siteTreatment
or Disposal Physical

• Excavation

- SoilWashing
• Fixation

• ThermalTechnologies
• Landfill

Chemical
• ReagentOxidization

Biological
• Landfarming

Extraction/Off-siteTreatment
orDisposal • Excavation

• Landfill
• Reclamation
• Incineration

In SituTreatment Physical
• Vapor Extraction
• Steam Extraction
• Fixation
• Soil Washing
• Vitrification

Chemical
• Photolysis

Biological
• EnhancedBiodegradation
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contamination and reducing vertical and horizontal movement of the

contaminants through the soil. Capping consists of covering the

contaminated area with about 12 inches of locally available earth fill

material. The purpose of reducing contact will be achieved by any earth

material, but the reduction of contaminant movement will be more successful

the finer the fill material. The use of capping initiallyrequires action

with cap construction,but becomespassive over time, except for periodic

inspection and maintenance in the event of damage. This action minimizes

the spread of contamination and protects human health and the environment.

Containment/long-termmonitoring is consideredfurther in this FS.

5.5.2.3.3 Extraction/On-SiteTreatmentor Disposal.

PhysicalMethods/Excavation. Excavation is a common method of

extracting contaminated soil using conventional earthmoving

equipment. Dependingon the amount of material and depth of

excavation,differenttypes of equipmentcan be used. Excavation

methods are not affected by waste types or technical requirements at

this site. However, weather conditions limit outdoor construction to 3

months per year. Excavation will impact undisturbed areas of native

vegetationand could adverselyaffectthe permafrosthorizon.

Excavation will remove contaminants, resulting in protection of human

health and the environment. Excavated soils can be treated or disposed

of on site. Excavation is further examined below in combination with

various on-site remediationalternatives.

Physical Methods/SoilWashing. Soil washing technology involves

flushing excavated contaminated soil with water containing surfactants

that enhance removal of hydrophobic organics adsorbed onto soil

particles. This technologyrelies heavily on materialshandlingand

separation technology developed by the metals mining industry. The

effectivenessof washingdepends primarilyon soil characteristics,

contaminants,degreeof mixing, and the surfactanteffectiveness.

Although soil washing has been used for soil contaminated with
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organics, it is a relatively sophisticated and novel technology for a

remote location. Soil washing is not evaluated further in this FS.

PhysicalMethods/Fixation.The use of fixationtechnologyon

contaminated soil involves either chemical fixation or cementing of

contaminants to soll particles to reduce leaching potential. Fixation

of metals has been applied commercially for several years, but its

effectiveness on organic contaminants is not proven. For this reason,

fixation will not be considered further in this FS.

PhysicalMethods/ThermalTechnoloqie_. Thermaltechnologymay be

appliedto the POW-1 site contaminantseitheras destructive

incinerationor thermaltreatment/volatilizationfor diesel-

contaminatedsoils. Incinerationis a highertemperatureversionof

thermaltreatmentthat is generallyused to oxidizeall molecular

speciesto their theoreticallimitsat the temperatureof the

combustionchamber. Because thermaltreatmentcan accomplishthe same

level of cleanupas incinerationwith diesel/jetfuel contamination,

and is lower cost and simpler logistically,incinerationwill not be

consideredfurther in this FS. Low-temperaturethermaltreatment

volatilizesthe hydrocarboncontaminantsfrom the soil matrix and

capturesthem for disposalor reuse as fuel. Mobile thermalunits are

available. Use of on-sitethermaltreatmentof contaminatedsoils is

considered further in this FS.

PhysicalMethods/On-SiteLandfill. An on-sitelandfillcould be con-

structedto hold the contaminatedmaterials. However,this alternative

is complicatedby technicaland permittingissues. Siting a landfill

in close proximityto the BeaufortSea and where the water table is

high may not be acceptableto permittingauthoritiesor to the

public. Siting studiesand permittingare time consuming. For these

reasons,the on-sitelandfillis not evaluatedfurtherin this FS.
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ChemicalMethods/ReagentOxidation. Oxidants,such as ozone and

hydrogenperoxide,are capableof destroyingorganiccontaminantsin

soil. However,these oxidizingagents are not selectiveand may react

with other oxidizablematerial in the soil. Therefore,a large amount

of the oxidantmay be consumedby nontargetorganicmaterials. This

effect could increasechemicalconsumptionsignificantly. Oxidation

could also change the chemicalbalanceof the soil if the soil is to be

redeposited. Chemicaloxidationmay also producebyproductsthat are

more solubleand toxic than their parent compounds. For these reasons,

reagentoxidation is not addressedfurther in this F$.

BiologicalMethods/Landfarming.Landfarmlngis a technologyoriginally

developedby the petroleum industryfor oily wastes and soils.

Landfarminginvolvesthe excavationof contaminatedsoils, aeration on

an impermeablesurface, and the additionof biologicallyimportant

chemicals(nutrients,water) to enhancenaturalbiological

degradation. For very shallowcontamination,soils may be treated in

situ by irrigation,nutrientaddition,and possiblyrototilling.

Landfarmingis evaluatedfurther in this FS becauseof its proven

effectiveness.

5.5.2.3.4 Extraction/Off-SiteTreatmentand Disposal.

Excavation. Excavatedsoils can be treatedor disposedof off site.

This technologyis further examinedbelow in combinationwith various

off-site remediation alternatives.

Disposal in Landfill. One off-sitedisposaloption is disposal of the

contaminatedsoils at a Class I landfill. The nearestClass I landfill

is locatedin Oregon. Transportationoptions from the site to the

nearestClass I landfill includecharterair transportservicesor

charteredbarges. The barge is limitedto travel during 1 to 2 summer

months when the north slope sea lanes are open. Off-site landfilling

is not consideredfurther in this FS becauseof logisticalproblems and
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the fact that on-sitetechnologiescan achievethe same resultsmore

cost-effectively.

Reclamation. A recentlydemonstratedreclamationtechnologyuses

hydrocarbon-contaminated soil as a raw material in producing hot-mix

asphalt(HMA). Contaminatedsoil is used to supplementaggregatein a

5/95 proportion. The typicalHMA process is modified by addinga

ceramiccylinderwhich acts as a combustionchamber. The chamber is

equippedwith flightsto enhanceheat transferand transportthe soil

throughthe chamber. Soil particlesize constraintson use of this

technologyincludelimitingto 20 percentthe proportionwith a mesh

size under 200. Large soil particlesmust also be screenedor broken

up. A more versatileapproachusing identicalprocessingmakes use of

the decontaminatedsoil for road base. All soil particlesizes up to

1.5 inches in diametermay be used. HMA is producedon a limitedbasis

due to weather constraintsimposedby road construction. The only HMA

plantscurrentlyoperatingare on the east coast of the continental

United States. Because of the logistical problems of transporting the

soil, reclamationis not evaluatedfurtherin this FS.

Incineration. Off-site incinerationwould involveon-siteextraction

of contaminatedsoil, and treatmentphysicallylocatedin the lower 48

states. For reasonscited above, includinglogisticsand availability

of on-sitesolutions,off-site incinerationis not consideredfurther

in this FS.

5.5.2.3.5 In Situ Treatment. The use of in situ treatment

technologiesoffers many advantagesconsideringthe remote locationof POW-

1 and possibledamage to the tundraassociatedwith using heavy excavation

equipment. In situ technologiesmay be physical,chemical,or biological

processes. The physicalprocessesincludevapor or steam extraction,
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attenuation,fixation,soil washing, and vitrification. The only chemical

processidentifiedis photolysis. The only biologicalprocess identified

is enhanced biodegradation.

PhysicalMethods/VaporExtraction. In vapor extraction,a vacuum is

appliedto a grid of perforatedextractionwells to remove the

contaminant. Vapor extractionis applicableto contaminantswith high

vapor pressure,such as gasoline,and is less applicableto diesel and

jet fuel. The low permeabilityof the native soils and shallow

permafrostwould restrictvapor movementand make well installation

difficult. Vapor extractionis not consideredfurther in this FS.

PhysicalMethods/SteamExtraction. Steam extraction is used to remove

contaminantsless volatile than those removablewith vapor

extraction. Steam is applied througha hollow shaft, the bottom of

which is connected to a drill bit. The bit is used to induce complete

mixing. Vapors are continuallyextracted,monitored,and scrubbed.

Contaminantsare capturedusing a condenserin combinationwith

granular-activatedcarbon. The high-temperatureinjectionof steam for

this technologywould adverselyaffectthe permafrost layer. Also,

this technologyhas not been used extensivelyto date and is considered

experimentalfor use at this location.For these reasons,steam

extractionis not consideredfurtherin this FS.

PhysicalMethods/Fixation. Fixationtechnologyfor in situ treatment

is similar to abovegroundfixationdiscussedearlier and involvesthe

surface and subsurfaceintroductionof a physical or chemicalbinder to

the soil. Althoughuse of this technologyhas been effectivefor

inorganiccontaminants,its effectivenessfor organic contaminantshas

not been proven. Therefore,fixationis not consideredfurther in this

FS.
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PhxsicalMethods/SoilWashing. In situ soil washingtechhologyuses

the same principle as excavated soil washing, already discussed, except

that the washing solution is applied to the soil in place, and then

collected for treatment. Contaminated soil is washed with water

containing surfactants. This washing enhances removal of hydrophobic

organics adsorbed onto soil particles. The effectiveness of washing

depends primarily upon soil characteristics, contaminants, degree of

mixing, and surfactant effectiveness. In situ soil washing is

technologicallyless proventhan excavatedsoil washing. Degree of

mixing is harder to control,and depth of mixing is limited. Hydraulic

controlon subsurfacewatersmust be demonstratedto prevent

inadvertentspreadingof contamination. It is a sophisticated,novel

technology. Soil washing will not be evaluated further in this FS.

PhxsicalMethods/Vitrification.Vitrificationis a high-temperature

thermal process which partly volatilizes organics and partly

immobilizes and solidifies the contaminated matrix into an inert,

vitrified mass. Electrodes are implanted in the ground and an electric

current is applied which vitrifies the soil. Due to the high

temperaturerequiredto cause vitrification,damage to the permafrost

layer would occur. For that reason, vitrification is not evaluated

further in this FS.

ChemicalMethods/Photolysi_.The only identifiedin situ chemical

technologyto address soilcontaminationis photolysis. In this

technology, photodegradation occurs when the contaminated soil is

exposed to air and direct sunlight. This process can be enhanced by

the introduction of proton donors. The typical method of treatment

involves application of the proton donor, followed by tillage to expose

the contaminatedsoil to sunlight. Consideringthe northerlylocation

of the sites and the limited winter sunlight, it is doubtful that this

technology will attain the goals of the remedial activities in a timely

fashion. Therefore,photolysisis not consideredfurtherin this FS.
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BloloqicalMethods/EnhancedBiodeqradation. Techniquesto encourage

permanentrestorationof the damagedareas can be implementedat

POW-I. Studies to determinethe area's native soil bacterialspecies

and soil characteristicswould be required. Carefulenhancementof the

naturalbiologicalelementswould encouragedegradationof petroleum

productsand eventualpermanentrestoration. Enhanced biodegredation

is consideredfurtherin this FS.

5.5.3 OperableUnits

Operableunits are proposedto provide a logicaldivision of site

contaminationproblems. An operableunit is definedas a distinct action

or set of actionsthat can be taken within the overallremedial action

programand that effectivelymoves toward, but does not complete,or

preclude,future site remediationactivities.

The operableunit concept is applicablebecauseof the nature of the

contaminationproblemand, in general, the abilityto separateremedial

actionsaddressingeach problem. A no action alternativeand a number of

distinctremedialactionsare defined for each operableunit. The

evaluationof each alternativewithin an operableunit assumesthat there

is no dependenceupon the alternativesselectedfor other operable units.

It is recognizedthat interrelationshipsbetween alternativesfor the

adjacentoperableunits at this site exist. These interrelationshipsmust

be consideredin final selectionof remedial technologiesand detailed

engineeringof a remedialactionplan for this site.

For the POW-I Large Fuel Spill, two distinctoperable units have been

definedto address soil contaminationat fill sites and at native tundra

sites. The two operableunits are the Fill OperableUnit (A) and the

Tundra OperableUnit (B). The operableunits are further subdividedinto

zones in Table 5-5 and on Figure 5-i as a way of simplifyingperimeter,

area, and volume calculations. Alternativeswithin each operableunit are
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numbered with the appropriate A and B letter following the number (i.e.,

1A, 2A, 1B, 2B, etc). Refer to Table 5-5, Table 5-6, and Figure 5-1.

5.5.3.1 Fill OperableUnit (A). Sites in the Fill OperableUnit have been

selectedbased on the natureof the existingsoils. Variousbuildings,

roads, and pads have been constructed at POW-I to facilitate operations.

In these areas, the nativetundra has been coveredwith fill material.

Nativetundra adjacentto the fill has been disturbedby construction

activities. Excavation activities to remove contamination could proceed

without further damage to the native tundra. On Figure 5-1, Areas V and Z

fall under the conditions defined for inclusion in the Fill Operable Unit.

5.5.3.2 Tundra OperableUnit (B). Sites in the Tundra OperableUnit have

a native tundra groundcover. Although the Tundra Operable Unit, where it

bordersthe Fill OperableUnit, has been disturbedby past activities,new

vegetation has taken hold in the disturbed areas. Alternatives developed

for this operable unit are designed to minimize further disruptions to the

tundra. On Figure 5-1, Areas W, X, and Y are included in the Tundra

Operable Unit.

5.5.4 RemedialAlternatives

The remedial alternatives that are considered for each operable unit in

this FS are listedin Table 5-6. These alternativeswere developedusing

the screenedtechnologiesfound to be suitablefor POW-I. The remedial

alternativesfor fill and native tundra have been assembledbased on an

initialscreeningof technologiesfocusingon feasibility,implementability

and, at times, cost. In view of the small number of remedial alternatives

identified, further initial screening of alternatives is not considered

necessary. Criteriaused for screeningof technologiesto developthe

remedialalternativesare basicallythose identifiedin the USAFOEHL/TS

Handbook. A detailedanalysisof the remedialalternativesfor each

operableunit is presentedbelow.
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Table 5-5. OPERABLEUNIT PARAMETERS,LARGEFUELSPILL FS*

Zone Soil Operable Perimeter Area
Designation Type Unit (ft) (sq ft)

FS-Z Fill Fill 875 48,000
FS-V Fill Fill _775 141000

Subtotal:Fill OperableUnit 1650 62,000

FS-W Tundra Tundra 625 62,000
FS-X Tundra Tundra 750 33,000
FS-Y Tundra Tundra 525 17_000

Subtotal:TundraOperableUnit 1900 72,000

TOTAL: Fill and Tundra Operable Units 355D 134,000

See Figure 5.1 for a map of the Large Fuel Spill site.
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Table 5-6. REMEDIAL ALTERNATIVES BY OPERABLE UNIT, LARGE"FUEL SPILL FS

FILLOPERABLEUNIT ,

1A- No Action/InstitutionalControls (Long-TermMonitoring)
2A - No Action/InstitutionalControls (Fenceand Monitor)
3A - Containment (Capping and Monitoring)
4A - Excavation/On-siteThermalTreatment

5A - Excavation/On-siteLandfarming

TUNDRA OPERABLE UNIT

IB - No Action/InstitutionalControls (Long-TermMonitoring)
2B - No Action/InstitutionalControls (Fenceand Monitor)
3B - In Situ Enhanced Biodegradation
4B - Containment (Capping and Monitoring)
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5.5.5 DetailedAnalysisof RemedialAlternativP_

This sectionevaluatesthe remedialalternativesdevelopedin the

previous section,using criteria listedin the USAFOEHL/TSHandbook,

Version 2.0, 19B8. These criteria include:

• Compliancewith cleanupstandards

• Protectionof human health and the environment

• Technical feasibility

• Implementationlogistics

• Reductionof toxicity,mobility,or volume through treatment

• Long-termeffectiveness

• Institutionalrequirements

• Cost.

For each remedialalternative,a processdescription,cost estimate,

and noncostevaluationis presented. The process descriptionlists the

steps requiredto implementeach alternative. For each alternativetechno-

logy, a cost analysisis presentedin tabular form using a 1989 basis. The

evaluationsummaryis also presentedin tabular form, discussing the

noncostcriteria listedabove. Section 5.5.6 comparesthe alternativesin

terms of the evaluationcriteriaand cost. A summaryof remedial

alternativescosts is presentedin Table 5-7.

The accuracyof the cost estimatesis linked to the accuracyof the

contaminatedsoil estimate. If the contaminatedarea and/or volume is

differentfrom what is used in this FS, the implementationcost of the

alternativewould also change.

5.5.5.1 AlternativeIA - No Action/InstitutionalControls (Long-Term

Monitorinq). This alternativeconsistsof leavingthe site in its current

conditionand institutinga long-termsoil monitoringprogramto measure

contaminantconcentrations. Naturalhydrocarbondegradationby biological

activity is expectedto occur over time. Monitoringwould continue as long

as contaminantlevelsexceed the target level.
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Table 5-7. SUMMARYOF REMEDIALALTERNATIVECOSTS, LARGE FUEL_PILL FS

Alternative Cost

IA - No Action/InstitutionalControls
(Long-TermMonitoring) $ 73,000

2A - No Action/InstitutionalControls
(FenceandMonitor) $ 214,000

3A - Containment(Cappingand Monitoring) $ 138,000

4A - Excavation/On-siteThermalTreatment $1,069,000

BA - Excavational/On-siteLandfarming $ 104,000

IB - No Action/InstitutionalControls
(Long-TermMonitoring) $ 73,000

2B - No Action/InstitutionalControls
(FenceandMonitor) $ 280,000

3B - In Situ EnhancedBiodegradation $ 90,000

4B - Containment(Cappingand Monitoring) $ 153,000

Note: Costs are rounded to the nearest $ thousand. These costs are
presentedas January 1989 dollars. Effectsof inflationare not
included.

5-31



90275J-S5 CON-24

ZOs

The monitoringprogramwould consistof soil s_ling and analysison

a periodicbasis, every year for the first 5 years and then once every 5

years, until either a significantdrop in contaminantconcentrationhas

been reportedor the cleanupgoal has been attained. Four sampleswould be

collectedduring each samplingevent and sent to a laboratoryfor TPHs

analysis.

A cost estimatefor AlternativeIA is shown in Table 5-8. The cost

estimate is based on a 30-yearmonitoringperiod,based on CERCLA/SARA

guidelines. A discussionof this alternativein terms of "Evaluation

Criteria'_specifiedin the USAFOEHL/TSHandbook,Version2.0, 1988 is

presented in Table 5-9.

5.5.5.2 Alternative2A - No Actlon/InstitutionalControls (Fenceand

Monitor). This alternativeconsistsof fencingthe contaminatedsite to

deter people and animals from entering. Since contaminationwould remain,

the site would be subjectto long-termsoil monitoringto determine

remainingconcentrationof contaminants. Naturaldegradationof

hydrocarbonsis expectedto occur slowly due to the short summer season

where the average high temperatureIs approximately40°F. Drawbacksto

fencing include the tendency for damage due to both ice buildup and

windblownsnow loading.

Materialssufficientto install900 linearfeet of fence would be

purchasedin Anchorageand transportedto PrudhoeBay on three flatbed

trucks. From Prudhoe Bay the truckswould travel via cat-trainor barge to

POW-I. Labor and some equipmentwould come from PrudhoeBay. Other

loadingand transportequipmentcan be rented from the contract operator at

POW-I. Room and board is availableat POW-I.

A cost estimate for Alternative2A is shown in Table 5-10. A

discussionof this alternativein terms of the "EvaluationCriteria"
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Table 5-B. COST SUMMARYFOR ALTERNATIVEIA - NO ACTION/LONG-TERM
MDNITORING ACTIVITIES

r

Item Quantity Rate Total

Labor
Field Sampling 40 hr $ B5/hr $3,400
Report Preparation 30 hr $110/hr 3,300

Contractor Per Diem and
Transportation 2,000

Materials 400

Lab Analysis
TPHs 4 samples+ I $75/sample 375

travel blank

Sample Shipment 1 cooler $120/sample 120

Total per SamplingEvent $9,595

PresentWorth of MonitoringCosts* $60,712
(30-yearprogram,B% discount rate)

SubtotalMonitoringCosts $60,712

Contingency $12,142
(20% of Monitoring Costs)

TotalMonitoringCosts =$72,900

* Costs are based on samplingannuallyfor the first 5 years, and then once
every 5 years for the next 25 years.
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Table 5-9. EVALUATIONCRITERIA FOR ALTERNATIVE1A - NO ACTION/LONG-TERM
MONITORING

Compliance with Cleanup Standards This alternative does not meet the
proposed cleanup standard for TPHs
in soil.

Protection of Human Health and the Human access and access by large
Environment wildlifewouldnotbe deterred.

No mitigation of the environment
occurs.

TechnicalFeasibility Feasible

Implementability/Logistics Readily implementable.

Reduction of Toxicity, Mobility, No reduction of toxicity, mobility,
or Volume through Treatment or volume of contaminantswould

occur as a result of this remedial
alternative.

Long-Term Effectiveness The time required for natural
degradation of TPH contaminants
cannot be predicted.

InstitutionalRequirements None
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Table 5-10. COST SUMMARYFOR ALTERNATIVE2A - NO ACTION/FENCEAND MONITOR

Item Quantity UnitRate Total$

Labor
Fence installation 900 feet $60/foot $54,000

Room and Board
Room 4 personsx 10 days =
80 person days 80 $26.50/day 2,120

Board 4 personsx 10 days =
80 person days 80 $35.50/day 2,840

Transporta¢ion
Fence:Anchorageto POW-1 3 flatbeds $12,500ea 37,500
Personnel:from PrudhoeBay 4 persons $ 700 ea 2,800

Material
(go0 linear feet of chain link
fence - 18X50-footrolls 900 feet $20/foot 18,000

MonitoringCosts
30-yearprogram in 1989 dollars
at a 5% discountrate (see Table 5-8) 60,712

SUBTOTAL $177,972

20_ CONTINGENCY 35_594

TOTAL =$213,600
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specifiedin the USAFOEHL/TSHandbook is presentedin Table 5-11. The

Alternative 2A monitoringprogramwill be identicalto that describedin -

Alternative 1A.

5.5.5.3 Alternative3A - Containment(Capplnqand Monitoring). This

alternativewould involveplacing and compacting12 inches of local earth

fill on top of the existingpad. If differentfill materials are

available,the finestmaterial will be used. Since contaminationwould

remain,the site would be subjectto long-termsoil monitoring to determine

if the concentrationof contaminantsfalls below proposed cleanup levels.

Naturaldegradationof hydrocarbonsis expectedto occur slowly as

describedunder Alternative2A.

To implementcapping,earthmovingequipmentand operatorsare available

for hire from the contractoperator of POW-I. Labor would be contracted

from Prudhoe Bay and flown to the site by a commercialcarrier that flies

betweenPrudhoe Bay and Barrow, landingat POW-1 on request.

Gravel,normallya scarce resourceon the north slope, may be obtained

locallyfrom the beach at Point LonelyAFS if the proper permitscan be

obtained. Initialinquirieswith the United States Bureau of Land

Management(BLM) indicatethis is a possibility. Cost estimatesshown in

Table 5-12 are based on the assumptionof procuringa local gravel source

at a nominal interagencycost.

Table 5-12 summarizesthe costs associatedwith this alternative,and

Table 5-13 outlines the evaluation.

5.5.5.4 Alternative4A - Excavation/On-SiteThermal Treatment. This

alternativeconsistsof six major steps: mobilizationof the thermal

treatmentunit, equipmentsetup, excavationof the soil, treatment,soil

replacement,and demobilization. The equipmentcomes partially

disassembledon five separatetrailers. ApproximatelyI week is required
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Table 5-11. EVALUATION CRITERIA SUMMARY FOR ALTERNATIVE 2A -
NO ACTION/FENCEAND MONITOR

Compliance with Cleanup This alternative does not meet the proposed
Standards cleanupstandard for TPHs in soil.

Protection of Human Health Human access and access of large wildlife
and the Environment would be deterred by fencing,but no

mitigation of impact to the environment
occurs.

TechnicalFeasibility Feasible

Implementability/Logistics Material is not availablelocally.
Equipment required is available at the site.

Reduction of Toxicity, No reduction of toxicity, mobility, or
Mobility,or Volume volume of contaminantswould occur as a
throughTreatment result of this remedialalternative.

Long-term Effectiveness The time required for natural degradation of
TPHs contaminantscannot be predicted.

Institutional Requirements None
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Table 5-12. COST SUMMARY FOR ALTERNATIVE3A - CONTAINMENT
(CAPPING AND MONITORING)

Item Quantity Unit Rate $ Total

EquipmentRental (12 hours/day)
Loader 24 hours $42.25/hr 1,014
Dump truck 24 hours $46.50/hr 1,116
Pickup truck (supervisor) 2 days $50 100
Compacting loader (3 hr/day) 6 hours $42.25/hr 254
Operators 40 hours $60/hr 2,400
Fuel - dump truck and loader 60 hours $50/hr 3,000
Fuel - pickup 5 days $20/day 100
Fuel - compactingloader 15 hours $50/hr 750

Gravel Cap 2300 cu yds $20 46,000

MonitoringCosts (30-yearprogram
in 1989 dollarsat a 5%
discountrate) 60,712

SUBTOTAL $115,446

20_ CONTINGENCY 231089

TOTAL =$138,350
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Table 5-13. EVALUATION CRITERIA SUMMARY FOR ALTERNATIVE 3A -
CONTAINMENT (CAPPING AND MONITORING)

Compliance with Cleanup This alternative does not meet the proposed
Standards cleanupstandardfor TPHs in soil.

Protection of Human Health Human and wildlife access would be deterred
and the Environment by a cap over the contaminatedarea.

Technical Feasibility Routine construction

Implementability/Logistics Routineconstruction

Reduction of Toxicity, No toxicity, mobiity, or volume reduction
Mobility,or Volume because no treatment occurs with this
throughTreatment alternative.

Long-Term Effectiveness The time required for natural degradation of
TPHs cannot be predicted.

Institutional Requirements Permits may be required from BLM, EPA,
for Implementationof State, and the North Slope Bureau.
Remedial Alternative
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to assemblethe unit. Operatingpersonnelare suppliedwith the unit and

would be responsiblefor assembly. The unit requirespropane gas fuel, 460

volt 3-phasepower, and a 10-gpmwater supply. The cost for treatment

includesair pollutioncontrolequipment.

The contaminatedsoil would be excavatedusing operatorsand equipment

rented from the contractoperatorof POW-I. A gas chromatographwould be

used on site to screen soll samplesand guide the excavationwork. A

contractsupervisorwill overseethe excavationwork and operate the gas

chromatograph.

The excavatedmaterial would be fed into the low temperaturethermal

treatmentunit at a rate of 7_ tons per hour, 24 hours per day. Using

volume data in Table 5-6 and an estimateof 1_ tons/cubicyard for the fill

material, it will take about 32 days to process all the contaminated

fill. After treatment,the treated soil would be placed back into the

excavationand the equipmentwould be disassembledfor shipmentback to

Seattle.

The cost estimatefor this alternativeis presented in Table 5-14. It

is likelythat competitivebiddingcould lower the price substantially.

Preliminaryinformationfrom anothervendor suggestedpricing 50 percent

lower than costs presentedin this FS. A discussionof noncostevaluation

criteriafor this alternativeis found in Table 5-15.

5.5.5.5 Alternative5A - On-SiteLandfarminq. On-site landfarmingwould

take place at the storagepad adjacentto the Husky tanks, the location of

the contaminatedfill (Figure5-1). Landfarmingwould consist of turning

the contaminatedsoil every two weeks throughoutthe summer to expose it to

the atmosphere. By addingwater, emulsificationagents,and inorganic

nutrients,landfarmingenhancesnaturalbiodegradationand volatilization

of hydrocarbons. The fill would be turned to a depth of 2 to 2_ feet using

a backhoeand rototiller. These activitieswould continue through the
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Table 5o14. COST SUMMARY FOR ALTERNATIVE4A - EXCAVATION/ON-SITETHERMAL
TREATMENT _-

Item Quantity UnitRate Total$

Labor
Supervisor 600 hrs $85/hr 51,000

Equipment
Backhoe for excavation (includes
operator) 600 hrs $150/hr 90,000

LTTS mob/demob 85,000
LTTS stand by 1 week $19,000/week 19,000
GC for excavation confirmation
sampling 30 days $250/day 7,500

Treatment Costs (includes operating
labor, per diem, on-site analysis
of treatedwaste) 4,400 yd3 $120/yd3 52B,000

Transportation Costs
LTTS barged from Seattle to
Point LonelyAFS (5 trailers) I roundtrip $45,000/way 90,000

Sample Shipment, Point Lonely AFS
to RMAL 2 coolers $120/cooler 240

Contractor Per Diem and
Transportation 30days 17,700

Lab Analysis
TPHs 32 samples $75/sample 2,400

SUBTOTAL $ B90,840

20% CONTINGENCY _ 178t168

TOTAL $1,069,000

RMAL - Rocky Mountain Analytic Laboratory
LTTS - Low Temperature Thermal Treatment Unit
GC - Gas Chromatograph
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Table 5-15. EVALUATIONCRITERIASUMMARY FOR ALTERNATIVE4A -
EXCAVATION/ON-SITETHERMALTREATMENT

Compliancewith Cleanup This alternativewill meet the proposed
Standards cleanup standardfor TPHs in soil.

Protectionof Human Health TPHs contaminationwould be reduced in the
and the Environment soil by volatilization.

TechnicalFeasibility Low temperaturethermaltreatmentunits are
not subjectto stringentoperating condition
requirementssince they only need to
volatilizecontaminants,not destroy them.
Thermal treatmentis a proven technologyin
the hazardous waste treatment field.

Implementability/Logistics Thermaltreatmentunit must be barged from
Seattle. Scope of equipmentprovided,
treatmentrate and setup/breakdowntime are
dependent on the thermaltreatment vendor
selected.

Reductionof Toxicity, This alternativereducesthe toxicity,
Mobility,or Volume mobility, and volume of the TPHs
throughTreatment contaminantsin the soil. Concentrationsof

TPHs below proposed cleanup levels would
remain in the soil at the site.

Long-termEffectiveness The contaminantsabove proposed cleanup
criteriawould be removed from the site
permanently.

InstitutionalRequirements Air emissionsfrom the thermal treatment
unit are subject to regulation.
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summer. Imported contract labor would be used. Supervising Contract

personnel would be required to oversee excavation and initial treatment.

At the end of summer, the fill would be statistically sampled to

evaluate cleanup progress. Four samples per sampling event will be

taken. If contaminant levels have not declined below the target level, the

treatment will be continued the following years until the target level is

obtained. At that time the fill would be leveled and compacted with a

compacting loader, and the area placed back in service for storage.

Treatmenteffectivenessis anticipatedto be high due to contaminant

lossthroughvolatilizationand biodegradation. Aeration (through

rototilling)would enhanceboth forms of contaminantloss, while nutrient

supplementationand additionof emulsifierwould enhancebiodegradationin

the contaminatedsoil. Treatmentcould be satisfactoryin as little as

I summer,althoughfor cost-estlmatingpurposes,it is assumed that 2 full

summerswould be necessary.

Table 5-16 summarizesthe anticipatedcosts associatedwith on-site

landfarming, and Table 5-17 summarizes the evaluation criteria for this

alternative.

5.5.5.6 AlternativeIB - No Action/InstitutionalControls (Lon_-Te,,,

Monitoring). This alternativeinvolvesno action to reduce contaminant

levelsor preventaccess to the site. It is based on the principlethat

any actionon native tundra lackingsigns of vegetativestress is undesir-

able. Since contaminationwould remain,the site would be subjectto long-

term soil monitoringto determineif the concentrationof contaminants

falls below proposedcleanup levels. Naturaldegradationof hydrocarbons

is expectedto occur, as discussedabove. Drawbacksto this alternative

includethe possibilityof contactwith hydrocarbon-contaminatedsoil and

surfacewater by humans or animals. Costs for AlternativeIB are shown in

Table 5-1B. The evaluationcriteriaare summarizedby Table 5-19.
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Table 5-16. COST SUMMARY FOR ALTERNATIVE5A - EXCAVATION/ON-SITELANDFARMING

Item Quantity UnitRate Total$

Labor
Soil treatment 104 hrs $50/hr 5,200
Monitoringand data analysis

(4 samplesper year) 16 hrs $85/hr 1,360
Excavationconfirmationsampling 80 hrs SBS/hr 6,800

EquipmentRental
Backhoe for excavation 20 hrs $150/hr 3,000
Dumptruckfor hauling (use two) 32 hrs $165/hr 5,280
Bulldozerfor spreading 27 hrs $120/hr 3,240
Rototillerfor treatment 96 hrs $75/hr 7,200
G.C. for confirmationsampling 2 day $1,500/day 3,000

Transportation
Sample shipment 3 coolers $120/cooler 360

ContractorPer Diem and Transportation
Excavationconfirmationsampling 4,500
End-of-yearsampling 720

Material
Treatmentsupplies 3,000
Demobexpenses 200

Analysis (TPHs)
End-of-yearsampling 4 samples $75/sample 300
Excavationconfirmationsampling
(16 samples) 32 samples $75/sample 2_400

SUBTOTALFOR ONE YEAR 46,560

PRESENT WORTH OF CONSTRUCTION
AND OPERATINGCOSTS $86,555
(two years, 5% discount rate)

20_CONTINGENCY 171311

TOTAL =$103,900

RMAL - Rocky MountainAnalytic Laboratory

GC - Gas Chromatograph
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Table 5-17. EVALUATION CRITERIA SUMMARY FOR ALTERNATIVE 5A -
EXCAVATION/ON-SITELANDFARMING

Compliance with Cleanup This alternative complies with the cleanup
Standards standardsforTPHs in soils.

Protectionof Human Health Protectionof human health and the
and the Environment environment is achieved when degradation

below cleanup levels occurs.

Technical Feasibility Petroleum products have been degraded
successfully, even in cool climates.
However, duration of remediation will be
longer than in a temperate region.

Implementability/Logistics Major equipmentand machineryrequired are
available locally.

Reduction of Toxicity, Reduction in toxicity and volume; mobility
Mobility, or Volume enhanced when TPHs volatilized. Low levels
through Treatment of TPHs below cleanup levelsmay remain in

backfilledsoils.

Long-term Effectiveness Effective: contaminants eliminated by
volatilization and microbial metabolism.
Residual TPHs potentially less mobile, since
organic material created by microbial action
may bind the contaminants.

Institutional Requirements Air permit may be required, because some
contaminants will be volatilized during
rototilling operation.
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Table 5-18. COST SUMMARYFOR ALTERNATIVE IB -

NO ACTION/INSTITUTIONAL CONTROLS(LONG-TERM MONITORING)

The details and estimated costs of this alternative are the same as those

of Alternative IA; i.e., present worth cost of 30-year monitoring program,
$73,000.
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Table 5-19. EVALUATIONCRITERIASUMMARYFOR ALTERNATIVE1B -

NO ACTION/INSTITUTIONALCONTROLS (LONG-TERMMONITORING)

Compliancewith CleanupStandards This alternativedoes not meet the
proposed cleanup standard for TPHs
in soil.

Protectionof Human Health Human access and access by large
and the Environment wildlifewouldnot be deterred.

Native tundra would be preserved.
No mitigationof the environment
occurs.

TechnicalFeasibility Feasible

Implementability/Logistics Readily Implementable

Reductionof Toxicity,Mobility, No reductionof toxicity,mobility,
or Volume through Treatment or volume of contaminentswould

occur as a result of this remedial
alternative.

Long-TermEffectiveness The time requiredfor natural
degradation of TPHs cannot be
predicted.

InstitutionalRequirements None
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5.5.5.7 Alternative2B - Ho Actlon/InstitutionalControls (Fence and

Monitor). This alternativeconsists of fencingthe contaminatedsites to

deter people and animals from entering. Since contaminationwould remain,

the site would be subjectto long-termsoil monitoringas discussedabove

under AlternativeIB. Drawbacksto fencing includethe tendency for damage

due to both ice buildup and windblown snow loading. Materialssufficient

to install1900 linearfeet of fence would be obtained as described in

Alternative2A. The monitoringprogram consistsof soil samplingand

analysisas describedunder Alternative2A.

A cost estimate for Alternative2B is shown in Table 5-20 and the

evaluationcriteria are summarizedin Table 5-21.

5.5.5.8 Alternative3B - In Situ EnhancedBiodegradation. This

alternativeincludesthe followingactivities: the contaminatedarea will

be visitedon a biweekly basis during the summer season,and a dilute

solutionof emulsifierand inorganicnutrientswill be applied. The soil

treatmentwill be done using importedcontract labor. Supervising

personnelwill be requiredto oversee the first treatmentapplication. A

tank truck containingwater from the nearby lake will fill a series of

water tanks containingthe additives. The nutrient/emulsifiersolution

will then be sprayedusing a pump and hose system. Irrigationactivities

will only wet the affectedsoils, not saturatethem.

At the end of the summer,the effectivenessof the first summerof

treatmentin this area will be assessedby performinga statistically

designedsamplingprogramwhere soil sampleswill be collectedand analyzed

for TPHs. Four sampleswill be analyzedper samplingevent. Observations

of revegetation progress will also be recorded. Treatment in the area

would continueeach summer as long as the TPHs concentrationcontinuedto

decline.
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Table 5-20. COST SUMMARY FOR ALTERNATIVE2B - NO ACTION/FENCEAND MONITOR

Item Quantity UnitRate_ Total$

Labor
Fence installation 1600 feet $60/ft $96,000

Room and Board
Room 4 persons x 16 days+
64 person-days 64 $26.50/day 1,696

Board 4 persons x 16 days
64 person-days 64 $35.50/day 2,272

Transportation
Fence: Anchorageto POW-1 3 flatbeds $12,500 ea. 37,500
Personnel:from PrudhoeBay 4 persons $ 70D ea. 2,BOO

Material
1600 linear feet of 1600 LF S20/LF 32,000
chain link fence

Monitoring Costs
30-yearprogram 60_712

in 1989 dollars at
a 5% discount rate

SUBTOTAL $232,980

20%CONTINGENCY 46,596

TOTAL =$279,600
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Table 5-21. EVALUATION CRITERIA SUMMARY FOR ALTERNATIVE 2B -
NO ACTION/FENCEAND MONITOR

Compliance with Cleanup This alternative does not meet the proposed
Standards cleanupstandardfor TPHs in soil.

Protection of Human Health Human and large wildlife access would be
and the Environment deterred by fencing, but no mitigation of

impact to the environment occurs.

Technical Feasibility Feasible

Implementability/Logistics Material is not availablelocally.
Equipmentrequired is availableat the site.

Reduction of Toxicity, No reduction of toxicity, mobility, or
Mobility,or Volume volume of contaminantswould occur as a
through Treatment result of this remedial alternative.

Long-termEffectiveness The time requiredfor natural degradationof
TPHs contaminants cannot be predicted.

Institutional Requirements None
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Treatmenteffectivenessis difficultto predict. Since.thetreatment

is appliedto the surfaceof the tundra,subsurfacecontaminationmay

persist for extended periods because this treatment approach is not very

effectivein enhancingsubsurfacemicrobiologicalactivities. In the cost

analysis,it is assumedthat 5 years of treatmentwill be necessaryto

restorethis area.

Table 5-22 summarizesthe costs associatedwith Alternative3B. Table

5-23 summarizes the criteria evaluation for the alternative,

5.5.5.9 Alternative 4B - Containment (Cappinq and Monitoring). The

implementation of this alternative would be as described in Alternative

3A. One exception is that the average fill thickness is expected to be 15

inches, to account for the roughness of the terrain. Table 5-24 summarizes

the costs associated with this alternative. Table 5-25 summarizes the

evaluation criteria.

5.5.6 Comparison of Remedial Alternative_

In this section, the remedial alternatives for each operable unit are

compared on the basis of technical, environmental, human health, institu-

tional,and economicanalysesoutlined in the USAFOEHL/TSHandbook. This

section summarizes information presented earlier in this chapter for each

alternative. A summary of remedial alternative costs is presented in Table

5-7.

5.5.6.1 Fill Operable Unit.

5.5.6.1.1 Technical Analysis. The order of technical feasibility and

implementability for this operable unit, from most to least favorable, is

IA (No Action/Long-TermMonitoring),3A (Capping),5A (Excavation/Land-

farming),2A (Fencing),and 4A (Excavation/ThermalTreatment). Alterna-

tive 1A (No Action/Long-TermMonitoring)is the most easily implemented

because the logistics are not demanding and laboratory analysis is

performed off site.
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Table 5-22. COST SUMMARYFOR ALTERNATIVE3B - IN SITU ENHANCED
BIODEGRADATION

Item Quantity Unit Rate Total

RecurringYearly Costs

Labor
Soil Treatment

(2 persons) 80 hours $60/hr $4,800
End of Year Sampling

(2 persons) 16 hours $85/hr 1,360

EquipmentRental
Water Tank Truck 40 hours $50/hr 2,000

Transportation
Sample shipment I cooler $120 cooler 120

ContractorPer Diem
and Transportation
(once per year for
samplingfromAnchorage) 775

Contractorvisit,oversightof
soil treatment (_ week, transportation,
per diem, and labor charges) 5,475

Expensefor supplies
(Portablepool, hoses and pumps) 1,200

Materials
Treatmentchemicals 1,000

Lab Analysis (TPHs) 4 samples $75/sample 300

SUBTOTALFORONEYEAR $17,010

PRESENTWORTH OF CONSTRUCTIONAND OPERATINGCOSTS 74,708
(5 years, 5% discountrate)

20_CONTINGENCY 14_g42

TOTAL =$89,600

5-52



90275t56 CON-12

4G 22'7
Table 5-23. EVALUATIONCRITERIA SUMMARYFORALTERNATIVE3B - IN SITU

ENHANCED BIODEGRADATION

Compliance with Cleanup If effectively applied, this alternative
Standards meets proposedcleanupstandardsfor TPHs in

soils.

Protection of Human Health Protective of human health, minimal impact
and the Environment to permafrost occurs during treatment.

Protection of the environment is achieved
when degradation below cleanup levels
occurs.

Technical Feasibility Petroleum products have been degraded
successfully,even in cool climates.
However, duration of remediation may be
longer than required in a temperate region.

Implementability/Logistics Minimalequipmentand chemicalsare required
for this technology.

Reductionof Toxicity, Reductionin toxicityand volume;mobility
Mobility,or Volume may be enhancedby irrigation. Low levels
through Treatment of TPHS below cleanup level may remain in

soils.

Long-term Effectiveness If effective, contaminants would be
destroyed by microbial metabolism. Residual
TPHs are potentiallylessmobile, since
organic material created by microbial action
may bind the contaminants. Duration is
uncertai n.

Institutional Requirements Hone
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Table 5-24. COST SUMMARYFOR ALTERNATIVE48 - CONTAINMENT

(CAPPING AND MONITORING)

Item Quantity UnitRate $ Total

Gravel Cap 3300 cu yds $20 66,000

MonitoringCosts (30-yearprogram
in 1989 dollarsat a 5%
discountrate) 60,712

SUBTOTAL $126,712

20_ CONTINGENCY 25_342

TOTAL _$152,050

I
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Table 5-25. EVALUATIONCRITERIASUMMARY FOR ALTERNATIVE4B -
CONTAINMENT(CAPPINGAND MONITORING)

Compliancewith CleanupStandards This alternativedoes.notmeet the
proposed cleanup standard for TPHs
in soil.

Protectionof Human Health Human and wildlife accesswould
and theEnvironment be deterredby a capoverthe

contaminatedarea. Placingthe
cap would destroy native tundra and
possibly disturb adjacent areas of
native tundra.

TechnicalFeasibility Routineconstruction

Implementability/Logistics Routineconstruction

Reductionof Toxicity,Mobility, No toxicity,mobility,or volume
or Volume throughTreatment reductionbecauseno soil

treatment is provided in this
alternative.

Long-TermEffectiveness The time requiredfor natural
degradation of TPHs cannot be
predicted.

InstitutionalRequirementsfor Permitsmay be requiredfrom BLM,
Implementationof Remedial EPA, State, and the North Slope
Alternative Bureau.
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Alternatives3A (Capping)and 5A (Excavation/Landfarming)can be done

with mostly local materialsand locallyavailableequipment. Landfarming

of TPHs-contaminatedmaterialshas been done for many years.

Alternative4A (Excavation/ThermalTreatment)would involve shipmentof

the thermaltreatmentunit to the site, a major transportationeffort. The

basic technologyfor volatilizingthe hydrocarbonsis proven and is not

affectedby site conditions.

5.5.6.1.2 Environmentaland Human Health Analysis. Alternatives4A

(Excavation/ThermalTreatment)and 5A (Excavation/Landfarming)are expected

to meet the proposedcleanup standardfor TPHs in soil. Alternative5A

(Excavation/Landfarming)would probablyreduce TPHs contaminantsin the

soil within 2 years. No adverseenvironmentaleffects are expected from

these treatmentsas long as excavatedareas are backfilledwith soil

immediatelyto prevent thawingof the permafrostlayer.

Alternatives1A (No Action),2A (Fencing),and 3A (Capping)do not meet

the proposedcleanup standardsfor TPHs in soil. Diesel fuel spills may

persistfor severaldecades in cold climates (McKendricket. al. 1981).

The actuallength of time requiredto reach the target cleanup level is not

known. Alternative2A (Fencing)would deter entry to the contaminated

sites with fencing. Alternative3A (Capping)would preventcontact with

the TPHs-contaminatedsoil and also slow the verticalmigration of

contaminantsby reducing infiltrationof surfacewater as long as the cap

remainedintact.

5.5.6.1.3 InstitutionalAnalysis. Alternative4A (Excavation/Thermal

Treatment)and possiblyAlternative5A (Land farming)would requirea

permitfor air discharges. Alternative3A (Capping)would requiregravel

mining permits.
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5.5.6.1.4 EconomicAnaIxsi_. In this operableunit, the least costly

treatmentswere found to be Alternatives5A (Excavation/Landfarming)and 1A

(No Action). The relatively high costs of Alternatives 3A (Capping) and 2A

(Fencing) are due to the long-term monitoring program and the high cost of

fence installation in permafrost. The major costs of Alternative 4A

(Excavation/ThermalTreatment)are high equipmentshippingchargesto'this

remote site and high unit costs to treat soil.

For all alternatives except 1A (No Action), the accuracy of the cost

estimateis linked to the accuracyof the contaminatedsoil estimate. If

the contaminated volume (or area) is found to be different than that used

in this FS, the implementation cost of the alternatives would also

change. For Alternative 1A (No Action), the largest cost is for the long-

term monitoringprogram,which is not affectedby a change in contaminated

soil volume.

5.5.6.2 Zundra OperableUnit.

5.5.6.2.1 TechnicalAnaIxsis. The order of technicalfeasibilityand

implementabilityfor this operable unit, from most to least favorable,is

1B (No Action), 4B (Capping), 3B (In Situ Enhanced Biodegradation), and 2B

(Fence and Monitor). Alternative 1B (No Action) is the most implementable.

Alternative4B (Cappingand Monitoring)was discussedabove under

Alternative3A. Alternative3B (In $itu EnhancedBiodegradation)would not

be difficult to implement. The biological degradation of TPHs contaminants

is well documented in the continental U.S. Biodegradation of TPHs at the

site is expected to be slower due to cold weather.

5.5.6.2.2 Environmentaland Human HealthAnalysis. As was discussed

earlier in this report, disruptive activities at sites where native tundra

vegetation occurs would not be desirable remedial alternatives.

Alternative 4B (Capping) would destroy native tundra and, therefore, is not

a desirable alternative. Alternatives 1B (No Action) and 2B (Fence and
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Monitor), as well as Alternative 4B (Capping), would not meet the proposed

cleanup levels. Although some natural biodegradation of the TPHs

contaminantswould occur, arctic studiesof diesel fuel spills have shown

that these spills have persisted for several decades. Fencing at the site

would discourage entry of people and wildlife, thus reducing the chance of

contactwith the contaminatedmaterial. Cappingwould effectivelyprevent

access to the contaminated material.

Alternative 3B (In Situ Enhanced Biodegradation) would act to reduce

contaminantlevelsgraduallywithout furtherdisruptingthe native

vegetation which already appears to be recovering.

5.5.6.2.3 InstitutionalAnalysis. The Alaska State Historic

PreservationOfficer (SHPO) has determinedthat the Alaska DEW Line

stations are historically significant, and SHPO has made a preliminary

determination that the stations are eligible for the National Register of

Historic Places. Consultation with SHPO would be appropriate before any

alterationson the manmade environmentare performedfor hazardouswaste

cleanup. Institutional issues that may affect implementation of the

alternatives developed for this operable unit include permitting

requirementsfor gravel mining and for volatile air emissions;

5.5.6.2.4 Economic Analysis. Of the two alternatives identified

for treatment of the Tundra Operable Unit, Alternative IB (No Action) and

Alternative 3B (In Situ Enhanced Biodegradation) were found to be almost

equal in cost.

For Alternative 3B (In Situ Enhanced Biodegradation), the accuracy of

the cost estimate is linked to the accuracy of the contaminated soil

estimate. If the contaminated volume is found to be larger than estimated

here, the implementation cost of the alternative would increase.

Alternative IB (No Action) is not affected by a change in soil volume.
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Alternative 2B (Fence and Monitor) is most expensive due to the

difficulty of installin 9 fence in permafrost. Alternative 4B _Oapping) is
intermediate in cost.

Recommendationsare presented in Section 6.4.3.
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RECOMMENDATIONS

6.1 INTRODUCTION

This sectiondescribesthe recommendeddirectionand approachfor

future IRP effortsfor the three USAF stationsdiscussedin this report:

Barter Island(BAR-M),Bullen Point (POW-3),and Point Lonely (POW-1). The

recommendationsfor each stationand each operableunit within a station

are categorizedper the USAFOEHL/TSHandbookrecommendationcategory

description. These categoriesare:

Cateqory1: Stations/operableunits where no further IRP action is

required. Existingdata are sufficientto assessthat conditionsat the

site have no significantimpacton human health or the environment.

SeparateTechnicalDocumentsto SupportNo FurtherAction (TDSNFAs)will be

developedand submittedfor these stations/operableunits.

Category2: Stations/operableunits requiringadditionalfield

investigationsto determinemobility,toxicity,and volume of contaminants;

evaluatehuman health and environmentalrisks associatedwith each

contaminant;or conduct a detailedevaluationof remedialalternatives.

Category3: Stations/operableunits where the FS process has been

completed. Rationalefor selectingeach recommendedalternativeis

included. SeparateTechnicalDocumentsto SupportRemedialAction

Alternatives(TDSRAAs)will be developedand submittedfor these

stations/operableunits.
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IRMs are included in Category 1 because additional IRP studies are not

required; the site has been adequately characterized for the IRP program.

Nevertheless,simple construction/removalmeasures are consideredto

achieve timely remediation of some potential environmental problems. The

potential problems and remedies are not significant enough to require a

full FS, and therefore, IRMs are discussed under Category 1.

The applicablecategories,recommendations,and rationales are

discussedfor each station/operableunit in Sections 6.2, 6.3, and 6.4

below.

6.2 BARTER ISLAND AFS (BAR-M)

6.2.1 Category 1 Sites

No further action is needed based on the qualitativerisk assessmentat

BAR-M Sites 1, 2, 3, 4, 8, g, and 12. A BAR-M TDSNFA will be prepared and

submittedas a separatedocument for these sites. The BAR-M Category 1

sites are Old Landfill (Site I), Sewage Lagoon (Site 2), POL Catchment Area

(Site 3), New Landfill (Site 4), Contaminated Ditch (Site 8), Old Dump Site

N.W. (Siteg), and Old Airport Dump (Site 12).

To remedy potentialenvironmentalproblems, IRMswere consideredat

three of these sites and are discussed below.

6.2.1.1 Old Landfill (Site 1) Erosion. The evaluation of remedial

alternativesis presentedin Section 5.2.1.2. Among the alternativesthat

involve removing a part of the Old Landfill, the staged removal by local

labor is less expensivethan outside contractorremoval. Consideringalso

the expected local acceptance of this alternative and the comparable

protection/effectivenessof the two alternatives,the local-labor

alternative is preferred. This conclusion could be reversed if the Alaskan

Air Command's 5099 Civil Engineering Operation Squadron (CEOS) could be

made available to implement the one-time removal.
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Among the slope protective alternatives, the concrete block ri_rap is

leastexpensiveby a significantmargin. Presumingsimilareffectiveness

in protecting the bluff from erosion, and considering also the positive

local labor impactand consequentlocal supportfor this alternative,the

concrete-blockriprap is preferred.

Finally, a numerical rating and ranking of the two preferred

alternativesand the no action alternative,shown in Table 6-i, indicate

that the two remedialactions are similarlydesirableand slightly

preferredover the no action alternative,if equal weightsare used for all

criteria includedin the comparison. The choice betweenthe two action

alternativesthen comes down to the two criteriaconsideredmost important,

cost and effectiveness. Removalof landfillmaterial is less costly, and

removalwill ensure effectivenessfor some time (giventhe reasonable

predictabilityof the bluff erosion rate). The retainingwall, on the

other hand, is more costly and has some potentialfor failureand future

maintenance, like any structure resisting ocean forces. Compared to these

two aspects,the negativeshort-termimpactof moving the landfillmaterial

is judged to be less important.

Consequently,removingof landfillmaterial back from the bluff is the

preferredIRM for the Old Landfill if remediationis desired. Considering

the insignificant risk posed by the Old Landfill as assessed by the

qualitativerisk screeningin Sections4.4.2 and 4.4.3,the no action

alternativeis a viable,though less preferredoption.

It is noted, finally,that both these alternativeshave uncertain

effectivenessover a very long-termperiod,say in excessof 30 years.

Dependingon actual bluff erosionrates, additionallandfillmaterialmay

need to be removed,and a retainingwall would likely need maintenanceas

well as extensionsaround the newly exposedsides of the wall.
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Table 6-I. COMPARISONOF BAR-MOLD LANDFILLINITIALREMEDIALMEASURES c-}

Proposed Short-TermImplementability/
IRM Cost Effectiveness Impact Feasibility Acceptance Sum "_

RemoveLandfill 2 3 2 3 2 12
Material

Concrete-Block I 2 3 3 2 11
Retaining Wall

NoAction 3 0 3 3 I 10

Note: Rating 3 highest, most desirable
0 lowest, least desirable

I
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6.2.1.2 New Landfill (Site 4) Leachate Generation. All action

alternatives involve capping the inactive portion of the New Landfill to

reduce leachate generation and distinguish capping using a native finer-

grained material, available coarse-grained fill mixed with bentonite, or a

synthetic membrane and available coarse-grained fill. The evaluation of

remedial alternatives is presented in Section 5.2.2.

A numericalrating and rankingof four alternatives(the three action

alternativesdescribedabove plus the no action alternative)is shown in

Table 6-2. This table shows the highestrankingfor the coarse native

material plus bentonitebased on equal weightingof the criteriaused for

comparison. However,the total scores are close,and therefore,as before,

a more detailedcomparisonemphasizingeffectivenesssand cost was made.

The two highest-rankedalternatives,native granularmaterialwith

bentonite (bentonite) and synthetic membrane with native granular material

(membrane),are similarlyprotective,in that they are expectedto

effectivelyreduce infiltrationinto the landfilland have no local

negativeenvironmentalimpactexcept for use of a moderate (and

approximatelyequal) quantityof gravel. However,the expectedcost of the

bentonitealternativeis significantlylower. Comparedto the bentonite

alternative, the use of less pervious native material is expected to be

similarlyeffectivein reducing infiltration,but may have significant

environmental impact on the tundra, where the tundra is to be mined to

collectthe finer-grainedmaterial. The expectedcost of this alternative

is only slightly less than the cost of the bentonitealternative. Finally,

the no action alternativehas minimalcost, but does not reduce

infiltration. No action is a viable alternativebecauseof the

"insignificant" risk concluded by the qualitative risk screening. Future

monitoring of the leachate outflow may be considered under the no action

alternative.
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Table 6-2. COMPARISON OF BAR-M NEW LANDFILL INITIAL REMEDIAL MEASURES TO MINIMIZE LEACHATE GENERATION c_

Proposed Short-Term Implementability/ c_
IRM Cost Protectiveness Impact Feasibility Acceptance Sum

Less Pervious

NativeMaterial 2 2 2 2 2 I0

Native Granular
Material and

BentoniteAdmixture i 3 3 3 3 14

Synthetic Membrane
and Native Granular

Material 0 3 3 3 3 13

No Action 3 0 3 3 2 11
I

Note: Rating 3 highest,most desirable
0 lowest, least desirable
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In conclusion, if a remediation of the New Landfill lea_hate generation

is desired,the preferredalternativeis to cap the inactiveportionof the

landfill with locally available sand and gravel mixed with imported

bentonite. This method will effectivelyreduce leachategeneration,at a

moderatecost, withoutdamagingthe tundra. The cost might be

significantlyreducedif the 5099 CEOS could be mobilizedto do the work.

Consideringthe _'Insigniflcant"risk posed by the New Landfillleachate,as

identifiedin Section4.4, the no action alternativeis a viable,though

less preferred,option.

6.2.1.3 Sewage Lagoon (Site 2) Leakage. The preferred IRM for the Sewage

Lagoon leakageis to installan invertedfilter around the pipe in the

northwestcorner of the gravel berm. Repair of the area adjacentto the

pipe is recommendedbecausethe overall integrityof the berm may be

compromisedby the leakage.

6.2.2 Category 2 Sites

There are no Category 2 sites at BAR-M.

6.2.3 Categor_3 Sites

There are no Category 3 sites at BAR-M.

6.3 BULLEN POINT AFS (POW-3)

6.3.1 Cateqor_ 1 Sites

All sites at POW-3 are Category I sites. A POW-3 TDSNFA will be

preparedand submittedas a separatedocumentfor these sites. The POW-3

CategoryI sites are Shed No. 1 (Site 1), Shed No. 2 (Site 2), Outside

Transformer(Site 3), InsideTransformer(Site 4), POL Tanks (Site 5), and

Old Landfill (Site 6).
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6.3.1.1 POL Tanks (Site 5). To remedy potentialenvironmentalproblems,

WCC recommends that, as an IRM, the remaining fuel be removed from the POL

tanks to minimize the potential for future leakage and associated

environmental contamination.

6.3.2 Category 2 Sites

There are no Category 2 sites at POW-3.

6.3.3 Category 3 Sites

There are no Category 3 sites at POW-3.

6.4 POINT LONELYAFS (POW-1)

6.4.1 Category i Sites

All sites at POW-I except the Large Fuel Spill (Sites 29/29A)are

Category 1 sites. A TDSNFA will be prepared and submitted as a separate

documentfor the followingsites: Old Sewage Outfall and Beach Tanks

(Sites25/27), POL Storage Area (Site28), Old Landfill (Site 31), and

Husky Landfill (Site 32).

To remedy a potentialenvironmentalproblem, an IRM is recommendedat

the Husky Landfill, as discussed below. If bioremediation is successful in

reducingTPHs concentrationsin soil to below 5000 mg/kg, the POL Storage

Area and Old Sewage Outfall and Beach Tanks will also be included in the

bioremediation effort.

6.4.1 1 Husky Landfill (Site 32). To remedy potentialenvironmental

problems,WCC recommends,as an IRM, to minimize the water flow through the

Husky Landfill. This will require independentremedial effortsfor each of

the three sources (i.e., Husky Camp gravel pad surface infiltration,

infiltrationfrom ponds east of the landfill,and percolationof rain and

snowmelt). To control inflow from direct precipitation,sourcescreating
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snowpack accumulation should be moved, and the permeable gravel cover over

the fill should be capped with less permeable materials and graded to

promote drainage away from the landfill. Flow from the east side ponds

should be eliminated by creating a positive surface drainage channel to the

south into an existing drainage system which flows southwest away from the

pad into the tidal flats. Cutting off the infiltration from the main pad,

which then flows through the landfill, should be done by construction of a

cutoff wall on the east side of the landfill, consisting of a shallow grout

curtain or soil-bentonite slurry wall. This wall would at the same time

help to cut off the seepage from the ponds to the east.

As and innovative alternative to minimize in flow from the east, the

permafrost surface could be drawn up into the landfill by addition of cover

material over the landfill. If enough fill were added to raise the

permafrostsurfaceabout 2 feet, the relativelyimperviouspermafrostwould

change the subsurface hydraulic gradients enough to prevent the seepage

from the east from entering the landfill mass.

6.4.2 Category 2 Sites

There are no Category2 sites at POW-I.

6.4.3 Category3 Sites

6.4.3.1 Large Fuel Spill (Sites29/29A). The FS for the Large Fuel Spill

Site evaluated several alternatives for remediation at the Fill and Tundra

OperableUnits at the Large Fuel Spill site. Figure 5-I shows the

locations of these operable units. The preferred alternatives for the Fill

Operable Unit are 1A-No Action/InstitutionalControls (Long-Term

Monitoring),and 5A-Excavation/On-siteLand Farming. The preferred

alternativesfor the Tundra OperableUnit are IB-No Action/Institutional

Controls and 3B-In situ Enhanced Biodegradation. An evaluation of the

total cost and long-termeffectivenessindicatesAlternatives5A and 3B as

the recommendedalternatives. Costs of alternativesare shown in

Table 5-7. The permanentcleanupand estimatedlower total costs made

Alternatives 5A and 3B clearly preferable over Alternatives 1A and lB.
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At the Fill Operable Unit, Alternative 5A calls for excavation and on-

site landfarming of contaminated soils to volatilize and biodegrade the

contaminants. At the Tundra Operable Unit, Alternative 3B uses in situ

enhancement of biodegradation to achieve remediation. The bioremediation

alternatives are recommended because of lower total costs and because of

the permanent cleanup accomplished with minimal damage to the environment.

6.5 SUMMARY RECOMMENDATIONS

6.5.1 Barter Island AFS (BAR-M)

Old Landfill,Site i - PrepareTDSNFA. RecommendIRM to move a portion

of the landfill material back from coastal and west side bluffs to minimize

further loss of landfill material by erosion.

Sewage Lagoon, Site 2 - Prepare TDSNFA. Recommend IRM to place

inverted filter at northwest corner pipe to minimize internal erosion.

POL Catchment and Area, Site 3 - Prepare TDSNFA.

New Landfill, Site 4 - Prepare TDSNFA. Recommend IRM to Cap landfill

with native sand/gravelmixed with bentoniteto minimize Jinfiltrationand

leachate generation.

Contaminated Ditch, Site 8 - Prepare TDSNFA.

Old Dump Site N.W., Site 9 - Prepare TDSNFA.

Old Airport Dump, Site 12 - Prepare TDSNFA.
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6.5.2 Bullen Point AFS (POW-3)

Shed No. i, Site I - Prepare TDSNFA.

Shed No. 2, Site 2 - Prepare TDSNFA.

Outside Transformer, Site 3 - Prepare TDS_FA.

Inside Transformer, Site 4 - Prepare TDSNFA.

POL Tanks, Site 5 - PrepareTDSNFA. Remove remainingfuel from tanks

to minimize possible future leakage.

Old Landfill,Site 6 - PrepareTDSNFA.

6.5.3 Point Lonely AFS (POW-I)

Old Sewage Outfall and Beach Tanks, Sites 25/27 - PrepareTDSNFA.

POL Storage Area, Site 28 - Prepare TDSNFA.

Large Fuel Spill, Sites 29/29A - PrepareTDSRAA. Recommendremedial

design and construction. Part of the Large Fuel Spill is a gravel pad area

(Fill Operable Unit) of approximately 42,000 sq ft. It is recommended that

this area be excavated and the soil be landfarmed. An adjacent tundra area

(Tundra Operable Unit) of approximately 72,000 sq ft is also affected by

the fuel spill. In situ enhanced biodegradation is recommended for this

area.

Old Landfill, Site 31 - Prepare TDSNFA.

Husky Landfill, Site 32 - Prepare TDSNFA. Measures to minimize

leachate may be implemented.
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APPENDIXA

GLOSSARY OF DEFINITIONS, NOMENCLATURE,AND UNITS OF MEASUREMENT

AAC AlaskanAir Command

acetone CH3COCH3 (propanone)

adsorption The adhesionof moleculesof gas, liquid,

vapor, or dissolved matter onto the surface of

a solid or liquid

AFS AirForceStation

aliphatic hydrocarbons Hydrocarbons (chemical compounds containing

only hydrogen and carbon) in which the carbon

atoms are linked in open chains rather than in

rings

alluvium Unconsolidatedsedimentsdepositedduring

comparativelyrecent geolog,ictime by a stream

or other body of running water

anadromous Migratingup riversfrom the sea to breed in

fresh water

aqueous solubility The amount of a substancethat can be

dissolved in water

aquifer A geologicformation,group of formations,or

part of a formation that is capable of

yielding water to a well or spring
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ARARs Applicableor Relevantan_ Appropriate

Requirements

Aroclor 1254 A mixtureof polychlorinatedbiphenyls(PCBs)

aromatic Designatingcyclicorganiccompounds

characterized by a high degree of stability in

spite of their apparent unsaturated bonds and

best exemplified by benzene and related

structures, but also evident in other

compounds

BAR-M BarterIslandAFS

beadeddrainage A patternof small pools and short,minor

streams connecting them, characteristic of an

area underlain by permafrost

benzene C6H6

bioassay Strengthevaluationof a drug,vitamin,

hormone, or similar substance by comparing its

effect on a test organism with that of a

standard preparation on the test organism

BLM UnitedStatesBureauof LandManagement

bromomethane CH3Br(methylbromide)

Cenozoic The latestera of geologictime,extending

from approximately 66 million years ago to the

present, and including the Tertiary and

Quaternary periods. Also refers to the

corresponding system of rocks.
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CEOS Civil EngineeringOperationSquadron

cirque A deep, steep-walledhollowor recess in a

mountain,occurringat the upper end of a

mountain valley

CLP EPA ContractLaboratoryProgram

coliform Colonbacillus,a bacteriumfoundnormallyin

all vertebrate intestines

Cretaceous A periodof geologictlme in the MesozoicEra,

extending from approximately 144 to 66 million

years ago. Also, the corresponding system of

rocks.

cyclic Pertainingto compoundshavingatomsarranged

in a ring or closed-chain structure

cyclohexane CH2(CH2)4CH2 (benzenehexahydride)

DEQPPM DefenseEnvironmentalQualityProgramPolicy

Memorandum

desorb To removean adsorbedsubstancefrom

Devonian A period of geologictime (and corresponding

system of rocks) in the Paleozoic Era,

extending from approximately 408 to 360

million years ago.

DEW DistantEarlyWarning
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DFM CI2CF2 (dichlorodifluoromethane)

1,1-dibromochloromethane CHCIBr2 (chlorodibromomethane)

1,1-dichloroethane CH3CHCI2 (ethylidenechloride)

1,2-dichloroethane CICH2CH2CI (ethylene chloride)

trans-l,2-dichloroethene CHCICHCI (dichloroethylene)

dichlorodifluoromethane CI2CF2 (difluorodichloromethane) (freon 12)

1,2-dichloropropane CH3CHCICH2CI (propylene chloride)
L_

DOD U.S.Departmentof Defense

DOT U.S.Departmentof Transportation

DRMO DefenseReutilizationand MarketingOffice

drumlins Steamlinedhillsor ridgesof glacialdrift;

long axis parallels the flow direction of a

former glacier.

ECD ElectronCaptureDetector

effluent A liquidwastedischargefrom a manufacturing

or treatment process, in its natural state or

partly or completely treated, that discharges

into the environment

eoliandeposits Depositsarrangedby the wind
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.EPA U.S.EnvironmentalProtectionAgency ...

equipotential surface Having the same potential at every point on

the surface

esker A serpentineridgeof gravelandsand

originating as deposits left in an ice-walled

channel or tunnel in a melting ice sheet

ethylbenzene C6H5C2H5

ethyleneglycol HOCH2CH20H(glycol) (1,2-ethanediol)

evapotranspiration The returnof precipitationto the air through _,

direct evaporation and through the escape of

water from plant tissue

firn Snow aboveglaciersthathas beenpartially

consolidated by alternate freezing and thawing ._

but not yet converted to glacial ice. The

firn line is the level to which the snow

recedes during seasonal glacial erosion.

fluorocarbon-it3 CCI3CF3 (1,1,2-trifluoro-l,2,2-

trichloroethane)

fluvial deposits Sediments deposited by the action of flowing

water

FS FeasibilityStudy

GC GasChromatograph
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GC/MS Gas chromatographic/massspectrometric

glaciolacustrine Pertaining to glacial lakes; formed in glacial

lakes

gpm Gallonsperminute

halogen Fluorine,chlorine,bromine,iodine,and

astatine

halogenated Combinedwith a halogen

__, HARM HazardousAssessmentRating Methodology

HDPE Highdensitypolyethylene

HMA Hotmixasphalt

honey buckets 55-gallondrums, containing untreated sewage

waste

HQ TAC/DEEV HeadquartersTacticalAir Command,

Environmental Planning Division

HSD Halogen-specificdetector

hydrologic Pertainingto the physicalpropertiesand

effects of water

ice field or icing A large, level expanseof ice

i

ICP Inductivelycoupledplasmaatomicemission

spectroscopy
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ICP Inductivelycoupledplasmaatomicemission

spectroscopy

insitu Inplace

IRM InitialRemedialMeasure

IRP InstallationRestorationProgram

Jurassic A periodof geologictime (andcorresponding

system or rocks) in the Mesozoic Era,

extending from approximately 208 to 144

million years ago.

kames Shortridgesor moundsof sandand gravel

deposited during melting of or contact with

glacial ice

Kow Soil-waterpartitioncoefficient

LCSO LethalConcentration50, an experimentally

derived estimate of the concentration of a

chemical in water that will kill 50 percent of

the exposed population of organisms in a

defined period of time

LCS LaboratoryControlSamples

LDSO LethalDose50, an experimentallyderived

estimate of the chemical dose that will kill

50 percent of the exposed population of

organisms in a defined period of time. Dose

is expressed in unit weight of chemical per

unit weight of organism and is used when the

chemical is administered orally, dermally, or

parenterally (by injection).
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leachate The solutionthat resultsbeyond or_beneatha

solid (such as soil or solid waste) after a

liquid has percolated through it

lithologic Pertainingto the physicalcharacteristicsof

rocks

loess A fine-grainedsiltwith subordinateamounts

of very fine sand and/orclay, thoughtto be a

deposit of wind-blown dust

Log P Logarithmof octanol-waterpartition

coefficient

LUFT Leakingundergroundfueltank

Mesozoic The thirdera of geologictime,followingthe

Paleozoic and succeeded by the Cenozoic,

extending from approximately 245 to 66 million

years ago, and including the Triassic,

Jurassic, and Cretaceous periods. Also refers

to the corresponding system of rocks.

methylene chloride CH2CI2 (dichloromethane)

• mg/m3 milligramsper cubic meter

mg/kg milligramsper kilogram(partsper million)

mg/L milligramsper liter (partsper million)

_. ug/L microgramsper liter (partsper billion)

mil .001inch(.0254mm)
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moraines An accumulationof boulders,stones,or other

debrischieflydepositedby glaciers --

MPN Mostprobablenumber

m/yr Meters per year

naphthenes Any of severalcycloparafinhydrocarbons

having the general formula CnH2n, found in

various petroleums

ND Notdetected

NOAA NationalOceanicandAtmospheric

Administration

NPL NationalPrioritiesList

organochlorine Hydrocarbon pesticides,such as DOT, that

pesticides containchlorine

organoleptic Pertainingto or perceivedby a senseorgan

orographic Pertainingto the physicalgeographyof

mountains and mountain ranges

PCBs Polychlorinatedbiphenyls

periglacial Pertainingto or deriving from conditions,

processes, and formations that belong to the

area bordering a glacier
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permafrost Any soil, subsoil,or other surficialdeposit,
J

or even bedrock, occurring in arctic or

subarctic regions at a variable depth beneath

the earth's surface in which a temperature

below freezing has existed continuously for 2

years or more (in some cases, tens of

thousands of years)

permeability The propertyor capacityof a porous rock,

sediment, or soil for transmitting a fluid

without impairment of the structure of the

medium; it is a measure of the relative ease

of fluid flow under a pressure gradient.

L --

PID Photo-ionizationdetector

pingos Relativelylargemoundsraisedby frost action

above the permafrost

Pleistocene An epoch of geologictime in the Cenozoicera,

extending from approximately 1.6 million to

10,000 years ago.

POL Petroleum,oil,andlubricants

polygonalground Patterned ground marked by polygonal or

polygon-like arrangements of rock, soil, and

vegetation, produced by frost action

POTW PubliclyOperatedTreatmentWorks

POW-I PointLonelyAFS

POW-3 BullenPointAFS
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ppb Partsperbillion

ppm Partspermillion

Precambrian Geologic eras before the beginning of the

Paleozoic, equivalent to about 90 percent of

geologic time and ending approximately 570

million years ago

proglacial lake A lake occupying a basin in front of a glacier

generally in direct contact with the ice

QAPP QualityAssuranceProjectPlan

QA/QC Quality assurance/quality control

Quaternary The second and most recent period of geologic

time in the Cenozoic era, extending From

approximately 1.6 million years ago to the

present,and includingthe Holocene and _-

Pleistocene epochs. Also, the corresponding

system of rocks.

RCRA ResourceConservationand RecoveryAct of 1976

RI/FS Remedial Investigation/Feasibility Study

riprap Naturalstone or manmade concreteblocks

RMAL RockyMountainAnalyticalLaboratory

SCS SurrogateControlSample

sheet flow Flow at relatively low velocity, dispersed

across an area rather than in a channel
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SHPO StateHistoricalPreservationOfficer(Alaska)

SOW StatementofWork

stadiarod A graduatedrod usedin surveying

talic Unfrozenzoneinpermafrost

TDSNFA TechnicalDocumentto SupportNo Further

Action

TDSRAA TechnicalDocumentto Supporta Remedial

Action Alternative

Tertiary The firstperiodof geologictime in the

Cenozoic era, extending from approximately 66

to 1.6 million years ago, and including the

Paleocene, Eocene, Oligocene, Miocene, and

Pliocene epochs. Also, the corresponding

system of rocks.

tetrachloroethene CCI2CCI2

TFM CCI3F(Trichlorofluoromethane)

thermokarstlakes Lakes formed by the settlingor caving in of

ground due to the melting of ground ice

TOC TotalOrganicCarbon

torr A unitof pressurethatequals.001316

.. atmosphere

toluene CH3C6H5 (methylbenzene)
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TOX TotalOrganicHalogens

TPHs TotalPetroleumHydrocarbons

transpiration The escape into the air of vapor containing

waste products through skin pores or plant

tissue stomata

Triassic A periodof geologictime in the MesozoicEra,

extending from approximately 245 to 208

million years ago. Also, the corresponding

system of rocks.

1,1,1-trichloroethane CH3CCl3 (methyl chloroform)

trichloroethene CICH:CCl2 (trichloroethylene)

trichlorofluoromethane CCI3F (fluorotrichloromethane)

trichloromethane CHCI3 (chloroform)

USAF UnitedStatesAirForce

USAFOEHL/TS United StatesAir Force Occupationaland

Environmental Health Laboratory, Technical

Services Division

USC&GS UnitedStatesCoastand GeodeticSurvey

viscous Resistantto flow

vitrification The changingof a substanceinto glass or into

something glass-like, especially through heat

fusion

WCC Woodward-ClydeConsultants
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APPENDIX B

STATEMENT OF WORK (SOW)

THE INSTALLATION RESTORATION PROGRAM (IRP)
REMEDIALINVESTIGATION/FEASIBILITYSTUDY (RI/FS)

STAGE 3 FOR

DEW LINE STATIONS, ALASKA (TAC)
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• • • • • y
2o. _sc*upT|v["ATA

CONDUCT WORK IAW THE TASK DESCRIPTION OF THIS ORDER
AND SECTION C, THE DESCRIPTION/SPECIFICATIONS OF THE BASIC CONTRACT.
SUBMIT DATA IAW ATTACHMENT #i, THE CONTRACT DATA REQUIREMENTS
LIST OF THE BASIC CONTRACT, AS IMPLEMENTED BY PARAGRAPH VI
OF THE TASK DESCRIPTION.

• IT[_ KO. S. 0UANTIT_* •. lUR_ ?, UNIT PRIC[ O. T0?AI IT[kl Aht0UNT*
UNIT

0002 I LO SN sN
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C,_*$

U AA N
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D D D SUPPORT
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FY7624-88-01624 • • • i=5'7624 "
22. |ST DISCOUNT _. 2NO DISCOUNT _4. _RDDIS_0UNT D_¥S NET _$, OUA_TITy VARIANt( Typ[ _8, OPR

• • • • y
29. D[SCP PT v'. 0_7_ '

PROVIDE SUPPORT IN ACCORDANCE WITH THE TASK DESCRIPTION
OF THIS ORDER AND SECTION C, THE DESCRIPTION/SPECIFICATIONS
OF THE BASIC CONTRACT.

"lU_IsE_rTS NIT AMOI,IkI'TOf OUCI_EAM/I_ECIF.AS[V_L_ _0OIFTING [XlSTING ffl_ NO
N ,_ )dOTAPPLICABLE |u [s'rIMATEO S a,SOUm¢!
U _ _rTIZC-D - (114QTY ANO S)_ DICHASE S/TE • a,D_STlV_T10_
NSP = NOT S_AILATIE_Y PRICED 4" O_ -- (IN _1_ NO ) = &DOITION O_ DIU[TiON COOLS O _ I_J_DL_TE
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0003 i IX) * N s N

I S_TY_|O ACRN 11 NSk |2. FRG_ AND PART •UMm[• 13. ¢IRIc_a5

U AA N
t4 SIT[ COD[S iS. UDU. IS. $V¢/AIFJCTURK
• l*Ga IP.A¢$ I_o$ • II

D D D COMPUTER SOFTWARE
17. pIt/MIPR DATa 1R ,UI#OR;Z[D _AT[ ¢I_TIIAC_ 20. JivC IDI0. 2t. IT£M/PIOj(WGR

&.l_mo&m(lls AA'_ &.ll&¢OU_ qllqlEIIC[lIT F[_

FY7624-88-01624 • • • FY7624
_2. |ST DIR_NT 23. _ND DISC¢]U•T _4 _IID DISCDUNT _l. N[7 _6. I)UANMrl_t yARIJ41$[, t _7 Mr_ib[ :;l. 0•11

A. lI.Da¥1 a. II.DayS M. •*Oi_! Day S A. OvKw II. UIIDF_ *61_rTl|ACT

29 Di[ SCRIPTIV'[ D,I 'r A

SUBMIT COMPUTER SOFTWARE AND DOCUMENTATION lAW ATTACHMENT #2,

THE CONTRACT DATA REQUIREMENTS LIST OF THE BASIC CONTRACT, AS

_MPLEMENTED BY PARAGRAPH VI OF THE TASK DESCRIPTION.

UNrT

_S_ 1 LO SN SN
St''l_. _T._ I1. _S_ |_. FS_I AND PART •UMR[m |]. CI I1•

11. SIT[ &O_[_ IS •Ou_ 1iS. S_C/AG[•_V U_[

D D D CHEM ANALYSIS AND DATA
I'_ $1_,'_pp D_T• |l. _UT*_0m_zr._ RA1[ CO_TR_CT 20 lvC _D NO ;El. ITE_//*ROj k_GR

FY7624-88-01624 • • • k"Y7624
2_ Is_o_sco_ _. 2N_DtSC0U"_ _4, 3_DIS_OU"T _ _6, OU*•TmTVv_mANC[ T_[ 2_. o_•

• • • • J
29. D[SCI_ =TI_. r._T/,

PERFORM CHEMICAL TESTS lAW THE TASK DESCRIPTION OF THIS ORDER

i AND SECTION C, THE DESCRIPTIONSPECIFICATIONS OF THE BASIC CONTRACT.
SUBMIT DATA IAW ATTACHMENT #I, THE CONTRACT DATA REQUIREMENTS LIST

OF THE BASIC CONTRACT, AS IMPLEMENTED BY PARAGRAPH VI OF THE

I TASK DESCRIPTION.

I
1

J
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THE INSTALLATION REeducATION PROG_tM
REMEDIAL INVESTIGATIGN/FEASIBTtTTY STUDY (RI/FS)

STAGZ 3 FCe

DEW LINE STATIC_S, ALASKA (TAC)

X. CESCKu-_'_ONC_ WQRK

I.I Scope. The objective of the Air Force Installation Restoration
Program (IRP) is to assess past hazardous waste disposal and spill sites on
Air Force installations and develop rem=alal actions consistent with the
National Contingency Plan (NCP) for those sites which pose a threat to human
health and welfare or the environment. The intent is to conduct the rem_dlal

investigation and feasibility study in parallel instead of in serial fashion.
The USAFOE_L/TS Handbook, Version 2.0, dated April 1988 (mailed under
separate cover), and the DEW Line Sites, AK, Stage 3 Work Plan and Quality
Assurance Project Plan (QAPP) are an integral part of this task. All
references in this Statement of Work to the "Handbook" refer to the above
version of the USAFO_4L/TS Han_hnok and imply by reference that it is provided
traderseparate cover. The contractor shall c_,_ly with all Handbook, Work Plan
and QAPP requirements. Section I of the Hardbook lists all documents that
apply to this Statement of Work (SOW). The contractor shall accomplish the
following actions for this stage of the IRF process at the DEW Lines:

a. literature search,

b. determine public health and environmental requirements,

c. field investigation,

d. baseline risk assessment, .-
] r

e. develop preliminary alternative remedial actions,

f. initial screening of alternatives,

g. detailed analysis of alternatives,

h. develop Data Quality Objectives (DQOs) for any follow-on effort,

i. prepare Reports, Plans and Decision Documents.

1.2 Litexature Seazch. Conduct a literature _avch to determine

the geological, hydrogeologlcal, and environmental settings for this
investigation. Requirements are supplied under separate cover (:_c
_viz_,,=ntal Setting", Section II of the Report Format, _,_a4ned in
Gection 3, USAFO_4L/TS Handbook). When gathering informatlun for the
demographic setting and conducting the well inventory, ccns4a_ only those
populations and wells wlthln a three mile r_aius of the installation.
Sources include: IRP Phase I Report, IRP Stage I Report, IRP Stage 2 Report,
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Federal and State geological agency reports, aran_mic theses and related
university rematch, municipality and county reports, and hlstori_l and

current aerial photographs. Cite all bibliographic references reviewed,
including personal _,,,unlcatlons, in the appropriate part of the report.

Identify gaps in data or analyses which may prevent an adequate determination

of contaminant migration patterns or other factors critical to assessing the

hazard potential associated with the individual sites.

1.3 _ _Ith and _.I _. Review the

DQOs developed during the previous IRP Stage and reevaluate the threat of

_o_ts to Ixlbllc health aI_ welfare or the environment through a

llteratuze search of documents. This effort shall satisfy the requirements

contained in the Superfund Amendments and Reauthorlzatlon Act (SARA) of

1986, to identify all Applle_hle or Relevant and Appropriate Requirements

(ARARs). Sources for ARARs are listed in the Handbook, Section 2.

1.4. _ _tion. As used in this SOW, 'field

investigation' refers to the collection of all data, environmental and

biological samples, and subsequent laboratory analysis of samples. The

purpose of data collection, sample collection and laboratory analysis is to

determine whether any contaminants generated from installation activities

are entering the environment. The field investigation is used to determine

the source and extent of any identified contaminants, and the magnitude of

contamination relative to AKARs and any naturally occurring or background
-- concentrations for specific c_,_ounds.

1.4.1 (_m_ity Assuzance/_mllty Ccmtrol (QK/_C). A quality

assurance/quality control (QA/QC) program shall be conducted and documented

for ALL work specified in this Delivery Order. The UBAFOI_L approved QA/QC

program is descr_bg__ in the IRP Stage 3 Quality Assurance Project Plan
(QAYP ).

1.4.1 .I Data generated under the QA/QC program shall be used to

evaluate the analytical results assembled for each site and to formulate

conclusions and reu_,,,endations pertaining to the need for a_Itional site

investlgatlons or remediatlon.

1.4.1.2 0A/QC requirements for chemical analyses, laboratory

operations, required detection limits, field operations, sampling, sample

preservation, sample holding times, equipment contamination, and chain-of-

custody are delineated in the Handbook, Section 12. Project specific QA/QC

requirements, if applicable, are described in paragraph 1.4.13, Site-specific
Requirements.

1.4.1.3 Annex A, Tables A-4 and A-5 specify the maximum number of
field QA/QC samples allowed for each analytical n_rameter for the entire

investigative effort. The distribution of field QA/QC samples by site,

sampling rothnd, etc., is specified in the IRP Stage 3 Work Plan.

1.4.2 Re_,ImT_zy _ _r_ Pm_mi%_. All activities

pertaining to this effort must conform to State and other appli_hle

-- regulatory agency requirements. Cite references in an appe2_i_ to the Final

Report (paragraph I.I. 11. I). C_,_lete perm/ts, appllcatlons, and other

documents which may be required by loca_ and/or State regulatory agencies for
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certain field activities. File these documents vlth a_rupriate agencies and

pay all appl_ble permitting and filing fees.

1.4.3 S_a11_ Soll _/mz_. Conduct a maximum of two (2)
shallow soil augerings using a hand or power auger (see Annex A, Table A-I
for distribution by site). Total footage for all shallow soll augerlngs
shall not exceed twelve (12) feat. Collect one soll sample £r_n each
augering (maximum of two (2) auger samples). Permanently mark each
1ocatlon. Record the loc@tlon on a project map for each specific site or
some, whichever is applicable.

I.4.4 Sur_ying. Determine the locations of all sampling points with
respect to existing land features using hand-held instruments. Record the
positions on both project and site-speclflc maps.

I.4.5 Augtzlr_ pr-e_,rt_m_s. Mark the field locations of both
shallow soil augerings during the planning/mobilization phase of the field
investigation. Consult with base personnel to minimize disruption of base " "
activities, to properly position augerings with respect to site locations,
and to avoid underground utilities.

I.4.6 _Phole Cleanup. Dispose of all borehole cuttings per
d_rectlon of the base civil engineer and clean the general area following the

completion of each borehole. The cuttings may be spr=ma over the general
area in the vicinity of the borehole or transported to more suiemhle areas for
disposal.

1.4.7 Ccm+_-e-rizea Mater4=1=. The contactor shall label any drums _

containlng hazardous waste, prepare and sign the manifest d_ts as an
agent for the Air Force. Tahelling and packaging of the hazardous waste
shall be in accordance with DOT regulations. The contractor is also
responsible for transporting all labelled drums from the site to the
Defense Reutillzation and Marketing Office (DRM0) located at Elmendorf
AFB AK. HQ TAC/DEEV is responsible for interim storage and ultimate
disposal of all drums.

I.4.8 S_le CoII_.

1.4.8.1 Water S_les. Collect a maximum of thirty-three (33)
surface water and liquid samples. The maximum number of analyses for each

parameter and the required analytical method is given in Table A-4, Annex A.

I.4.8.2 Soll 8ridSeal/remitSam_lea. Collect a maximum of forty-seven
(47) soil and s_a_ment samples. The maximum number of analyses for each

parameter and the required analytical method is given in Table A-5, Annex A.

I.4.9 _i_flc RaguizlmlmTts. Perform the site-specific
require_-nts as listed in the following sub-paragraphs. The field tasks shall

performed as specified in Section 5 of the IRP Stage 3 Work Plan. Refer to
Annex A of this SOW, Table A-I for the number of shallow hand eugerlngs by site.
Table A-2 lists water analyses by site, and Table A-3 lists 8oll analyses by,
site.

1.4.9.1 Site I (EE&R-M). _ Lm'xlfill (O.la Dump).
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a. Field tasks include: Five (5) surface water samples, four (4)
r_-_nt samples, and an engineering study for erosion control.

1.4.9.2 ff_tta2 (I_IR-M). Sewage L_/_n.

a. Field tasks include: Three (3) surface water mmqples, one (I)
_1,_nt _%n_le, and a determination of the hydrologic hw_et of the /agoon.

I.4.9.3 _Ite 3 (_R-M). IEL Ca%xg---ntAzla (Waste

a. Field tasks include: Four (4) surface water samples and
seven (7 ) seqJment/soil samples.

1.4.9.4 Slta 4 (_%R-M). New ta,'¢lfill (_,vrlm_ _'T.)-

a. Field tasks include: Four (4) surface water samples and four
(4) sediment samples.

I.4.9.5 Site 8 (_%R-M). C_,1_mnlnatedDitch (Dra/na_j Ctzt).

a. Field tasks include: Three (3) surface water samples and three
(3) sediment samples.

--9

1.4.9.6 Site 25/27 (POW-I). Old _ 0utfall Locatian az_
_h Tanks.

a. Field tasks include: Three (3 ) sediment samples.

.4.9.7 Site 28 (POW-I). _ Storage Arl_.

a. Field tasks include: One (1) surface water sample and seven
(7 ) soil samples.

1.4.9.8 Site 29/29a (POW-I). L_ Fuel Sp_!) Area.

a. Field tasks include: Two hand-augered boreholes, three (3)
surface water samples, one (I) sediment sample, and six (6) soil samples.

1.4.9.9 Site 31 (POW-I). Ola Llzi_11.

a. Field tasks include: Two (2) 6urface water samples and two (2)
sediment samples.

1.4.9.10 Site 32 (POW-I). I_ _411.

a. Field tasks include: Five (5) surface water samples, three
(_) sediment samples, and two (2) soll samples.

1.4.9.11 Site 1 (POW-3). _ NumSer 1.

a. Field tasks include: Remova] and shipment of c{m*a4_e_rs.
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1.4.9.12 si_ 2 (]_f-3). _ _ 2.

a. Fia1_ tasks include: Field test for _logens, one (I)
e_qple of liquid from the floor, and removal and shipment of matez_1.

1.4.9.13 _ 3 (l_w-3). _ _fo_mz.

a. Field tasks incl,_e: Field test for PCBs, removal and

shipment of material.

1.4.9.14 _Ita 4 (I_3W-3). Inmiae Transfozmmr.

a. Field tasks include: Field test for PCBs, removal and

shipment of transformer and up to one (I) 55-gallon drum of soil, and two (2)

confirmatory soll samples for PCBs.

1.4.9.15 Site S (POW-3}. l_:_Tanks.

a. Field tasks include: Visual inspection of tank integrity
and estimation of volume of fluid in tanks and piping.

1.4.9.16 _ita 6 (POW-3). O1a Ta_afLLl Site.

a. Field tasks include: Two (2) surface water samples and four

(4 ) sediment/soil samples.

1.5 _e/ine Risk Asst. After a thorough review of all

data gathered during the field investigation and the establishment of ARARs

(paragraph 1.I .3), determine the potential risk to human health and welfare
or the envlronmant from the contaminants identified at the various sites

investigated. The required elements of the baseline risk assessment are

provlded in the Handbook, Section 3 (Report Format Section IV). Include

results of the baseline risk assessment in Section IV of the Final Report

(paragraph I. I.11. I). Identify those sites posing no threat to human health,

welfare or the environment and which no further action is appropriate.
Prepare a decision document to support this fln_ng (paragraph I.I.10.I ).

1.6 P,_/Iminazy Alternatlve Pamed_al ACH--S (_ Phase I).

For all past hazardous waste disposal and spill sites investigated at

the DEW Line stations except those where no further action is

applicable, utilize the data and conclusions obtained from the

hydrogeological survey, site characterization, and baseline risk

assessment to develop preliminary alternative remedial actions. If

preliminary rempM_al actions were developed during a previous IRP Stage,
reevaluate the rem_alal actions selected based on the newly collected data.

The required elements for the FS Phase I are provided in the Handbook,

Section 3 (Report Format Section V). A/ternatives developed shall include
the following categories:

a. Alternatives for off-slte treatment and/or dlspor_l

b. Alternatives that attain AKARs

c. Alternatives that exceed ARARs
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d. Alternatives that do not attain ARARs
. 2

e. No action

Plu-tber,alternatives outside ol these categories may also be developed,
such as non-cleanup alternatives (e.g., alternate water supply, relocation,
etc). Documentation of the remedial alternative develo_7=nt process,
including the decision rationale, shall be provided as an Informal
Technical Information Report (Item V_, Sequence No. 3, r_ragraph 6.1 ) and
shall be included in Section V of the Final Report (paragraph I.I.11.I ).

1.7 In/_-1 Screening of Al+-_natives (FS _ II). The
alternatives developed in paragraph I.I.6 shall be screened to eliminate
those that are clearly infeasible or inappropriate, prior to undertaking
detailed evaluation of the r_aining alternatives. The required elements
for the FS Phase XI are provided in the Handbook, Section 3 (Report Format
e_-tion V). An Informal Technical Information Report shall be prepared
5e--a_-lingthe screening process and identifying the alternatives r_aining
_T+em VI, Sequence No. 3, Paragraph 6.1 ). This decision process shall be
_3nded in Section V of the Final Report (paragraph I.I.11.I).

1.8 Dm+,_-a Analysls of Alternatives (FS Phase _II). Perform a
detailed analysls of the alternatives remaining after the initial
=-_=Ding. The required elements for the FS Phase II are provided in the
HanciDook,Section 3 (Report Format Section V). ;_ditional guidance can be
found in EPA/540/G-85/003, Guidance on Feasibility Studies Under L_iCLA.
_rovlde an Informal Technical Information Report describing the analysis
=:_u=dures, results and conclusions to the USAFO_4L/TS (Item VI, Sequence
N--._. paragraph 6.1 ). The detailed analysis will include the following:

a. Technical Analysis

b. Environmental Analysis

c. Public Health Analysis

d. Institutional Analysis

e. Cost Analysls

f. Evaluation of Alternatives

The analysis procedures, decision process, results and conclusions of the
detailed analysis shall be included in Section V of the Final Report
(paragraph I.I.11.I). Score all sites where a remedial alternative is
selected using the Defense Site Remediation Priority Model (DSRR_).
Guidance is provided in the Handbook, Section 9, and in the DSRPM Users
Manual (provided under separate cover ).

1.9 Deta Quality Ob_ect/_ (D_Os). For those sites where
contamination is detected but the available data does not perm/t _,_leting
the detailed analysis of alternatives, identify and define the DQOs
necessary to complete the feasibility study and risk assessment. These
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• " *DQOs will define the _cops of the Work Plan to be prepared for any follow-

on IRP task order (I.I.12.2.I). Incorporate the _ into Section VI of the
Final Report (paragraph I.I.11.I).

1.10 Dmc/slon D_m_m_ts.

1.10.1 Tech_4e_ _ to Support No Further ACH-_ Using the
format provided in the Handbook, Section 11, prepare a declsicn dkxament
for each IRP site where the results of this inve_cigatlon indicate that no
61gnlficant threat to human health and welfare or the envlz_m,_t exists
(It_n VI, Sequence No. 4, paragraph 6.1).

1.11

1.11.1 _ R_rt. Prepare a report delineating all fittings from
this investigative stage of the remedial investigatlon/feasibillty study.
Review the Results, Conclusions and Reco,,,__ndatlonsconcerning the
sites listed in this task which were investigated during a previous IRP
Etage work effort. Use this information and data from previous efforts to
÷_ablish trends and develop conclusions and reo_,,.__ndatlons.Integrate
all investigative work done at each site to date so that the report
reflects the total cumulative information for each site studied in this

_f_rt. Environmental sample results shall be analyzed with respect to
QA/QC data unique to this project. Summary statistics shall be used and
re;x)rtedwhen justified by the amount and quality of data. This report
must also include a detailed discussion of the recommended alternative

_=_-_lal actions and a description of any work proposed, including the DQOs
for any follow-on remedial investigation and feasibility study that may be -
required. Forward the report to USAFOI_L/TS for Air Force and regulatory
agency review (Item VI, Sequence No. 4, paragraph 6.I).

I.11.I.I _raft Riports. Draft reports ere considered "drafts" only in
r_nesense that they have not been reviewed and approved by the Air Force.
In all other respects, "drafts" must be c_,@lete, in the proper format, and
free of grammatical and typographical errors. All draft reports shall be
thoroughly screened through in-house peer technical review before being
released to USAF0_4L/TS.

I.1I.I.2 _ Fo_at. Strictly adhere to the USAFOEHL/TS Report
Format (USAFO_L/TS Handbook, Section 3) for preparation of draft and Final
Reports. This format is an integral part of this Delivery Order.

I.11.I.3 _£1che CopiGs of Final R_rt. Provide three (3 )
microfiche _>ples of the approved Final Report (Item Vl, Sequence No. 17,
paragraph 6.I).

1.11.1.4 D'/.c_÷4"z__¢I.;..z'z._'*,11=÷4,'-iIHrap. Construct three (3) instal-
latlon maps, one each for BAR-M, l_W-1 e and POW-3, which locate all sites
_nd sampling locations on a single sheet. When available, use existing
cllgltlzed map files. Construct and digitize these maps as _)ecifled in the
K_zlhook, Section 3, Attachment I. Provide a Mylar copy of each mp (Item VI,
SecfoenceNo. 3, paragraph 6.I) to USAF01_4L/TSwith the first _aft Report.
Provide the digitized data on USAF _,_atible o_,_Jter m_4a with the Mylar
copies (Item VI, Atch 2, Sequence No. I, paragraph 6.2).

J

I
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1.11.2 Analy_4_1 Data. Upon o_-vletlon of all analyses, t_,late
and incorporate all analytical data into an Informal Technical Information
Report and forward the report to US_/TS no latex than three (3) weeks
after all analyses have been completed (Item VI, Sequence No. 3, paragraph
6. I). Use the format provided in the USAF0_4L/TS Handbook, Section 8.

1.12 Plans.

1.12.1 Plans for r_,,-zer_c Effort.

I.12.1.I W_-Ith and _ety Plan. Provide a written Health and
Safety Plan within six (6) after the Notice To Proceed (NTP) (Item VI,
Sequence No. 3, paragraph 6.I). Cxa,_lywith USAF, 0SHA, EPA, _cate and
local health and safety regulations regarding the upcc_/x_ work effort.
Use EPA guidelines for designating the appropriate levels of protection
n_ed at the study sites. Coordinate the Health and Safety Plan 41rectly
with applicable regulatory agencies prior to submittal to USAF0_RL/TS.
Provide the USAFO_4L/TS TPM with evidence of Health ar_ Safety Plan
approval prior to the start of field work.

._2.2 Plm_s fo'zFollow-.t_Effort. For those sites where no further
action is not appropriate and the available data does not permit detailed
analysis of alternatives, the contractor shall initiate preparation of plans
for any follow-up effort only after all Air Force =_,,,_ntsto the first draft
Report (paragraph I.I.1I.I) are received.

I.12.2.I Work Plan For Next Effort. Use the Work Plan format

provided in the _k, Section 4. Forward all cc_ies to USAF0_4L/TS
(Item VI, Sequence No. 4, paragraph 6.I).

1.12.2.2 Cost P-_a/. In a separate letter, submit a lump sum
cost estimate for the effort required to perform the work detailed in the
Work Plan for the next effort (Item VI, Sequence No. 2, paragraph
6.1).

1.13 Data _. In _Ition to the hard copy of the field
and laboratory test results submitted with the monthly R & D Status Report,
data collected in this effort shall be archived with Air Force-_,_atible
computer hardware and software and forwarded to USAFO_L/TS per format and
media instruction provided in the Handbook, Section 7. (Item VI, Atch 2,
Sequence No. I, paragraph 6.2). A-_4tional detailed guidance is provided
in the Installation Restoration Program Information Management System
(IRPIMS) Data _ng Handbook (provided under separate cover).

1.14 l*amti_js. A maximum of three (3} contractor personnel shall
atten_ two (2) meetings at Elmendorf AFB AK. Each meeting shall be two 8-
hour worke_ys in duration. All meetings shall he coordinated
USAFOE_/TS.

1.15 _ Notlf_tions. Immediately report to the OGAPT)_4L/TS
T_M or his/her supervisor, via telephone, any data/results _mmerat_ during
this investigation which may indicate an imminent health risk. Follow the
telephone notification with a written notice within three (3) days and
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_attach a copy of the raw laboratory data (e.g., chrc_atograms,. _ds
used for calihratlon, etc).

I.16 R i D Status ReIx_ta. Include all data as required by the

IFoAFO_}_L/TS Handbook, Section 6. Tabulated field and laboratory test

results and QA/QC data shall be incorporated into the next mcmthly R & D

Status Report as they beccm8 available and forwarded to the USAPOEHL/TS

(Item VI, Sequence No. I, paragraph 6.1).

1.17 _he above technical efforts w_ich include max/nu_ re___ive__nts ere

est/ra_m_ only. _x_id the c_ntractor determine t___+mical efforts, including fief@
work, require variation fr_ these est/mates, the contractor shall ob_aln a writ_

corcurrence from the oontracting officer's techn/cal representat/%_ at USAFOEKL/TS.
_his concurrence is renuire_ nri_r to _,..:r_A-_ ,-_iththe x_riation. '_r such

circ_nstances the ceiling price of t_is order shall re_ain unchanged. Should an.
increase in the ceiling amount be necessary contrac_d2_g officer authorization wilJ

be required prior to proceeding with the variation.

Barter Island AFS AK

Bullen Point AFS AK

Point Lonely AFS AK
Date to be established

TTT. _

The Base _ will:

3. I Be responsible for locating underground utilities and issuing

digging or other appropriate permits to the IR9 contractor prior to the

cc_mencement of digging or drilling operations.

3.2 Provide the contractor with existing engineering plans,

drawings, diagrams, aerial photographs, digitized map files, etc., to
facilitate evaluation of IRP sites under investigation.

3.3 Arrange for, and have available prior to the ,start-up of field
work, the following services, materials, work space, and items of equipment

to support the contractor during the investigation:

a. Personnel identification badges, vehicle passes and/or entry

pe= ts.

b. A secure staging ares (apprcyJ_ately 100 scf,_e feet) for

storing equipment and supplies.

c. A supply of potable water (up _ 165 gallons) for equipmant
cleaning, etc.

d. A temporary office area, not to exceed 100 s_e feet and

equ/pped with a Class A telephone for local and long distance te/e_hone

calls. The _,tractor shall pay for any long distance tele_cme calls made

by contractor personnel from this phone. _Is office area may b_ simply a desk

and chair in the sleeping ereas at the sites.

e. No on-site ha_e support will be re_,i_ed at P(_4-3, with the

exception of the water specified in paragraph 3.3c above.
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f. A set of keys to the locks on any of the facilities where an

investigation is planned. The keys shall be returned to the Base POC by the
contractor when the survey has been =_,_leted.

g., Lodging and meals on a cost reimbursable basis at BAR-M and
POW-I.

h . Supply the contractor with the appropriate Generator Number to

be used in preparing and signmng of the manifest documents as an agent for the
U.S. Air Force.

i. Coordinate with the contractor and DRM0 the transportation and
acceptance of the hazardous waste at the DRMO facility at Elmendorf AFB, Ak.

2%7. _ FL_NT___4EDI_A-_: None.

V, G0VE_a_T POINTS CF CCNTKCT:

5.1 USAFO_HL/TS 5.2 Base Point of Contact (POC)

Technical Program Manager (TPM) HQ TAC/DEEV

ILt Pranz J. Schmidt Mr Joseph K. FitzGerald

USAFO_L/TSS Langley AFB VA 23665-5542
Brooks AFB TX 78235-5501 (804) 764-7844

(512) 536-900_ ext. 227 (AV) 574-4430
AV 240-9001 ext. 227

1-800-821-4528 ext. 227



z78

6.1 A_ I of the _IC ocm%xIL't. In _4a_tion to Sequence
Numbers I and 5 listed in Attachment I to the basic o_ntract which apply to all
orders, the Sequence Numbers and dates listed below are applle_hle to this order:

Sequence No. Para No. Block I0 Block 11 Block 12 Block 13 Block 14

3 (Health & 1.1.12.1.1 OTIME 88JI_T24 88JLTL08 - 10

Safety )

3 (_'i'i/_- I.I.11.2 OTIME * * - 4

Analytical Data )

3 (ITIR- I.I.6 OTIME 88SEP05 88_05 - 4
Prelim. RA)

3 (ITIR-Screen I.I.7 OTIME 88SEP05 88S_F12 - 4
of RAs)

3 (ITIR-Detail. I.I.8 OTIME 88SEP05 88SEP26 - 4
Anal. of RAs )

3 (l'_'£K-Mylar I.I.I1.I.4 OTIME 88SEP05 88SEP26 - 2
Maps )

4 (Decision 1.I.10 ONE/R 88SEP05 880CTI0 89__:_06 ***
Documents )

4 (Tech. I.I.11.1 ONE/R 88AUG01 880CTI0 89__:_06 **
Rpt )

4 (Work Plan) 1.I.12.2.1 ONE/R 88NOV28 89JAN02 89MAR06 t***

2 (Cost Letter) Z.I.12.2.2 OTIME 89JAN02 89_:_06 3 .-

17 (Microflche) I.I.11.1.3 OTIME 89_06 89_:M13 - 3

6.2 Ate',,..'.-.--,t 2 of the bas_," -_-_trau-t.

Sequence No. Para No. Block 10 Block 11 Block 12 Block 13 Block 14

I (Data 1.I.13 OTIME * * - I
Management )

I (Digitized 1.1.11.1.4 OTIME 88SEP05 880CrI0 - 1
Data )

6.3 Notes:.

* For the analytical data, provide the _T_-_ upon _,t_letAon of the
total analytical effort and not later than three weeks after all analyses"
have been completed.
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** One first draft report (15 coples), one second.draft report (25

copies), and one Final Report (50 copies plus the original' camera-re_y

copy) are required. Incorporate Air Force _,,,_nts into the second draft

and Final Reports as _pecified by USAFO_L/TS. Supply USAFO_4L/TS with an

advance copy of the first draft, second draft, and Final Reports for

acceptance prior to distribution. Di_Lrih/te the remaining 14 cc_ies of

the first draft report, 24 copies of the second draft report, a_d 49 copies

of the Final Report as specified by USAFOE_L/TS.

*** One draft (15 copies) and one final (10 copies) of each

decision document is required. Supply the USAFO_RL/TS with one advance

o._f of each draft and final decision document for acceptance prior to
dlstributlon. Incorporate Alr Force comments into the fznal decision

documents as specified by USAFO_L/TS. Distribute the remaining 14 copies

of the draft and 9 copies of the final decision documents as specified by
USaFOEKL/TS.

**** One first draft Plan (15 copies), one second draft Plan (20
copies), and one Final Plan (25 copies) are required. Incorporate Air

Force comments into the second draft and Final Plan as specified by

USAF0_4L/TS. Supply USAFOE_L/TS with an advance copy of the first draft,

seco*_ draft, and Final Plan for acceptance prior to distribution.

D_stribute the remaining 14 copies of the first draft Plan, 19 copies of

the second draft plan, and 24 copies of the Final Plan as specified by
J3_/0EHL/TS.



ANNrX A Table A-I

Su_ry of F,etd Work bq $_te

T: POM-I pOU-) POW-3 POW-3 POM-3 total _ L
Site Z?/Zga Sfte I $_te Z S,te 3 S,te 4 ¢

F
L

C_ C
No. of Augerlngs _ ........ 2 _ C

RoteriDI ReRovol no yes qes yes yes --
and Shgpment

......................................... . .................................................. L

_NN[X 4. T_ble A-2
Approxtmete Humber of Water Analyses by Site c

C
AWALYTI CAL BAR-Fl BAR-R BAR-Fl BAR-R BAR-R POM-I POX- I POW*I PO_- I POW-3 POW-3 POM-3 PO_-3 0

PARAM(TER M[THO0 S0te I Site 2 S_te 3 51to 4 $_te B Site 29 Site 29/ Site 31 Site 32 Site 2 Site ] SoLe 4 Site 6 Total
7go

Speclrec Conductance (feeld Test) EI20.1 5 3 4 4 3 I 3 Z S I 0 0 2 ]3

pH (field Test) (150.1 5 3 4 4 3 I 3 2 5 I 0 O 2 33

Temperature (Field Test) (170.1 5 3 4 4 3 I 3 2 5 I 0 0 Z 33

Petroleum Hydrocarbons [41O.I 5 3 4 4 3 I 3 2 5 I 0 0 2 ]3

Total Col_forms 5X913_ 2 2 0 0 3 0 0 0 0 0 0 0 0 7

ICP Screen (2_ Betels. S_3005/
exclude Boron end SIhce) SU6010

Total Recoveremble 5 3 0 4 3 0 0 Z 5 0 O O 2 24
Dissolved 5 3 0 4 3 0 0 2 5 0 O 0 2 24

Puf'geeble Heloceebofls $M5030/ 0 O 0 4 3 0 0 2 5 I 0 0 2 17
SWBOIO

Purgenble Arometlcs SM5030/ 0 0 0 4 3 0 0 2 S I 0 0 2 17
SMDD20 - _,

PODs SM)5IO/ 5 3 0 4 3 0 0 2 S r i I 2 27 uQ
SXBOBO (D

!
PCB field Test RcGree_-Edlson 0 0 0 0 0 0 0 0 0 0 I 4 0 5 0

f,eld lest
0
I

Halogens f0eld Test Chlor/O/Test 0 O O 0 0 0 0 0 0 I 0 0 0 1

L
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ANN[X A Table A-3
Approxemat:p NLm_e_ of $o_i Analt/sPs bt# Site _rJ

L,J
L_

IIIIALTTICAL 9AI_-H DAI_oH DAI_el 9AI_ n BAI_H rOl_- t POW-I POM-I POW-I pOM-f POW-) POU-_ O_
PARAH[TTI_ HTTHOO Site' I Site 2 Spte :t $1t-e 4 _lte t_ _rte 25/ SILe 28 _;fLr 27! $1t_ 31 Site 32 _lte 4 Site 5 Total _-J

27 29a
I

CO
Pet:to leum Hydr o¢orboris $u3550/ 4 7 4 3 3 7 7 2 5 O 4 4? L._

[4f6,1 !
U

I
ICP _¢reen (;_3 metols, $W30_0/ 4 O 4 .t 0 O O 2 S O 4 2:3 _.
exclude Oorem ond $111¢o) $iJ6OfO t.n

PCBs Su3_O! 4 O 4 _ _ (1 O 2 _ 2 4 21t

C)
Voletlle Orgeml¢ Compounds $W9240 4 O 4 _ I O O 2 S (1 4 _'4 O

$o_I Pfolst_re Content A_;TMD22i6 4 7 4 _ :_ 7 7 2 5 O 4 47

\

._J

O -_-

OO
p..



ANNEXA. table A-4
Analytrcat Rethod_ and TOTAl Ntmber of Mater Analyses

lUIALTTICIL REPUNTINC Iqn_eER Or TelP A_B COMa $ECUNO TOTAL

p_AAhTTTA It[TXOO (a) UNITS ANALYSTS 6LANKS BLAN_5 DI_/REP ¢(X_[fMN(r) AMALTSE$ _ =

SpeclTlc ¢onductence EI_0.! umhos 32 O O 4 O 37

p_{rield Test} EISO.I pX Unlts 32 O O 4 0 37 _I_

Temperature (r,etd TesL) _I?O.l de9 C 32 O O 4 O 37 P'_J)

Petroleum Hydrocarbons E_Ie.! mqlL 32 O O _ O 37 L_

Total Cohtora_ $M9132 crUllOOmL 7 O O I O 8

lOP Screen (23 met_l_ SU3OO51 mqIL
exclude Oocon and S_l,ce_ $X6010

Total Aecoverabfe 24 O 0 3 O 27
Olssolved (¢) 24 O O 3 O 27

Put,cable Xelocorbons SX50301 u_IL I? 3 3 2 13 38
$weoIo

Put,cable Aromatlcs $M50301 ug/L IT 3 3 2 13 38
$_0020

PCBS $M35101 ug/L 27 O O 3 16 46
SXeO00

PCBs r,eld Test _cGrsv-Edlson mcjIL 5 O 0 1 O 6
field Test

Xalo_ens r,eld Test ChlorlOITesL m_I/L I O O f O 2

W
_O
(0

I-

O

J
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ANI_X A. Table A-5 _j
Analytical Method_ 8nd TOTALNu_er of SotI AnBltlSe_(b) (,_

t_J

ANAILTTICAL REPO_TIN¢ NIff_B[ROr TRIP AP_CUND $[COND TOTAt
PARAIIET[R I_TIIOO (e) UNITS ANAtYS[S BLANKS _tA_ OIIP/R_P CO_IIMN(r) ANALT_S Ua

: !
CO

Petreleum HtJdrocarboris Sil3$SO/ mg/k9 47 O 0 5 0 52 t_I
[418.1 t_

!
ICP $¢r_e (23 _tels. $11]OSO/ mcj/k9 23 0 0 3 0 26
exclu_ Boron end $111c8) $t_6010 t_

PCBs $U_5S0/ mg/k9 28 0 n 3 16 47 "_
SU8080 0

0
0

Volatile Orgenlc ¢ompound_ $W8240 mcJ/kg 24 _ _ _ (I 33 CO

5oll _tom_tureConte_t (b) ASTMD2216 per cent (_) 47 0 t_ 5 0 52

fD

'. I.O

0

r,J

G')
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a Unless an -hh_eviated list of analyZes is specified under "Parameter"

above, the analytical protocol shall include all analytes listed in
the referenced analytical method. _ methods cited are from the

following sources:

"A" Methods Sta_rd Methods for the Examination of Water and

Wastewater, 16th _Ition (1985)

"E" Methods Methods for Chemical Analysis of Water and Wastes, EPA
Manual, 600/4-79-020 (DS_A, 1983 - with _e%aitlons)

"SW" Methods Test Methods for Evaluating Solid Waste, Physical/
Chemical Methods, SW-846, 3rd FMition (USEPA, 1986)

"ASTM" Methods American Society for Testing and Materials, 1919
Race Street, Philadelphia PA 19103

b For soil/s_t samples, report results as mglkg of dry soil or

sediment. Report moisture content for each sample. Contractor shall

_odify the equation for calculation of moisture content in ASTM D-2216
to read:

w = [(WI-W2)/(WI-WC)] x 100

where w = moisture content, %

WI = weight of container and

moist soil, g

I

W2 = weight of container and

oven-dried soil, g

WC = weight of container, g.

c The sample shall be filtered in the field through a 0.5 um filter at
the time of sample collection and before sample preservation.

d Modified for soils. See Method A412, p. 329, St_rd Methods for the
Examination of Water and Wastewater, 16th _M1tion (1985).

e Analyze for all 52 toxic characteristic contaminants lls_ in the

Federal Register.
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f The maximum number of second-colu_m confirmatlonal analyses shall not

exceed fifty percent (50%) of the actual number of field samples (to

include dupllcates, replicates, ambient condition blanks, trip blanks

and equipment blanks). If the number of samples requiring second-
colun_ confirmation exceeds this allowance, contact the U_FO_gL/TS

Technical Program Manager. The total number of samples listed in
Tables A-4 and A-5 includes the allowance applim_hle to each GC method.

If GC/MS, or a combination of second-colusm GC and GC/MS, is used, the

total cost of all such analyses for a particular parameter shall not

exceed the fundlng allowed for positive confirmation using only second-
colu_m GC.
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I Fn615-SS-D-4S.I I Ioo08 °'l2
4. 17[w sO. 5. ACRN iL TiP 7. IdlLSTlllP DO(: toO. AiD lUPPli I. ¢0_ T£M $[IIIAL llO. I). [NDIWG S[ IA . | . I D

P_I (WM_N APPl) J[KI,41is1T

0001 AA
|1. D[L S¢)_[D OAT[ IZ* f.mOIWGDATt I|* D[L seN[DULl OTY o _4. ICTT |S* INIP 1'0 li. MAll POI

_W_[N APPL) CLA$

A.89DEC29 A. A.i U FY7624
11. DEL [GN[D DAT[ 12. I[I_DmG DATE $1. D[& SCN[DUL[ OTW.

(WNI:*_ APPL)

B. |. L O. D. O.

17. O[SC:/RIPT|V[ GAT_

SFF_ SECTION H OF THE BASIC CONTRACT FOR FY7624 ADDRESS.

TECHNICAL EFFORT SHALL BE COMPLETED NO LATER THAN 89 FEB 06.

_TT. DATA SHALL BE DELIVERED IAW ATTACHMENT #i OF THE BASIC
CONTRACT AS IMPLEMENTED BY PARAGRAPH VI OF THE TASK DESCRIPTION
NO LATER THAN 89 MAR 06.

THE DATA SHALL BE ACCEPTED BY THE GOVERNMENT NOT LATER THAN THE DATE
SHOk'N IN BLOCK IIA.

. , .,. _. 5. ACRk 6. TSP 7. &41LST_IP DOC IdO. AND SUFFI]E i. CON IT[Id S[RIAL NO Sl. [NDikG S[RIAL NO. 110. eL. IN I_,I[NT
PHI (W_I£k APPL) EXMIBIT

0002 AA
1_ _L..%_.[._ C_AT[ 12. [NDI_G DA';[ |3. OIL [C*_[DUL_ OTY" 14. S¢T¥ 1S. SslP TO 16, MAAI( FOre

(WS[N aPPL) [LAS

• t_D_,LL_ ,. ,. 1 U F'Y7624
11. OIL SCNI_ODAT[ |_. [NDING DAT[ 13. OIL SCM[DUL.[ OT¥ •

(ws[, kPPL)

8 I L D. 9. D.

C., C, [. [ [. . J

17. O[5CRIPTIV[ DATA

ev= ?E"TI,_F H OF THE BASIC CONTRACT FOR FY7624 ADDRESS.
TECHNICAL EFFORT SHALL BE COMPLETED NO LATER THAN 89 FEB 06.

4. IT[_I NO [. AC_N 6. TSP 1'. IdlLSTRIP DOC #0. AI_D _F_rlX |. ¢0# IT[S |[Rill. NO* [. [NDING S[NJAL NO. I0. C&.IN I_I_NT
PRI |WM[N APPL) EXMImlT

0003 AA
I1. D[_ SCN[D DAI[ 12. _._OIN& D_T[ !]. D[L SCNEDUL[ OTW* 14. SCTW IS. [HiP TO IG. _Allx FOl_

(WN[N APPL) ¢LA$

*.89DEC29 .. _.1 U FY7624
II. D[L [¢N[D D_T[ I_. [uDING OATI[ 13. O[_ $C*_[DUL[ OTY*

(WN[_ APPLI

P. |. I- O. D.

C. C. _. L [, K.

$?. D[SCRIPTIV[ DATA

SEE SECTION H OF THE BASIC CONTRACT FOR FY7624 ADDRESS.
TECHNICAL EFFORT SHALL BE COMPLETED NO LATER THAN 89 FEB 06.

°

AT,L COMPUTER SOFTWARE/DATA SHALL BE DELIVERED IAW ATTACHMENT #2
AS IMPLEMENTED BY PARAGRAPH VI OF THE TASK DESCRIPTION
NO LATER THAN 89 MAR 06. _.

THE DATA SH_L;. BE ACCEPTED BY THE GOVERNMENT NOT LATER THAN THE DATE
SHOWN IN BLOCK IIA.

| t ESl%_A11_

- (m CITY),,

÷ _ - IIN nT_ NO |,_ AOOftq_N O_ DILIIIION

,_sc f2_'_07o6 -.._o_..o.o...._.._..o _-._-_--......,,.
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PART I SECTION F OF THE SCHEDULE It. P_oc INSTRUM(WT'DNO.(P".) ;_. SPI,. ).

SUPPLIES SCHEDULE DATA I _33615-85-D-4544 I p008 I "*_EI 231 or I 231
4. IT[_ k0. i. ACRk 6. TSP ?. IdlL.STmiP DOC NO. AND SUFFIX ll* COl_ JT£M SERIAL NO* l* ELIDING SERIAL NO. |0. ¢L. IN tDIE:_4T

Pint

0004 AA (wNc,,ppL} Kx,.,,.,-r

I1. D[L $CW[D DATE 12. [NDIWG DATE I). D£L SCH[DUL[ QTY* 14. 8CTY |S. |WIP 1"O |6. MAItI_ FOR
(WHEN APPL) CLAD

A.89DEC29 ,. ..I U FY7624
!1. D[L SCN(D D*7[ 12. [WD]NG DATE 1$* D[L SCWIDUL£ OTV"

(ws[m APPL)

B |. |. D. D. D.

C. C C. [. £. [.

17. D[SCmlPTfV[ DAT_

SEE SECTION H OF THE BASIC CONTRACT FOR FY7624 ADDRESS.

TECHNICAL EFFORT SHAL5 BE COMPLETED NO LATER THAN 89 FEB 06.

ALL CHEMICAL ANALYSIS DATA SHALL BE DELIVERED IAW ATTACHMENT #i

AS IMPLEMENTED BY PARAGRAPH VI OF THE TASK DESCRIPTION.
NO LATER THAN 89 MAR 06.

THE DATA SHALL BE ACCEPTED BY THE GOVERNMENT NOT LATER THAN THE DATE
SHOWN IN BLOCK IIA.

• ITCJ,. N0 5. •¢R,, 6. T$_' ?. MILSTIllP D0C N0. /U_D $u.rlrlX 8. CON IT[,_ SERIAL NO 9. ENDING $£AIAL NO. 10. C_..qN IDENTPlr
|W_£k AePL) l[XMimt T

|1. DCL $CMED DATE |_ ENDING _)ATE |_. D[_ SCHEDULE 0Ty • 14. SCTY I_. SMIP TO _6. bl&R_ FOR
(WHEI, •PPL) ¢LA$

• A, •

|1. OIL SCW[D DATE 12. [NDJNG DATE E3. D¢L SCW(DUI.£ OTY*
... (WN[N /voPL}

P B. B, O. D D.

C. ¢ C [. [ (.
17 _($CRTPTIV[ DATA

TP_IS ORDER FURTHER INCORPORATES BY _ ]:Lw,£_CEASD/PMRSC LL'_'I'_-;<AU'Y_ORIZATIC3_

DAiz;u 883UL07 AND DESIC_IATt.D ORDER NO 0008. ANY COSTS I_IIIRRI_ OR PAYM_'I'S

MADk UNDER THE PI_Z)VISIONSOF _ INSTIRIIME_IR._I_CI_ WTT,T BE CONSIDEP,_D TO

HAVE BE_: MADE L_DER _IS INSTRI24L%'T.

4 ITEM N0 S" ACRN _. TSP ?. MILSTRIP DOE NO. &NO SUFFIX L (ON ITEM S[RIAL NO. D. [NDiNG S[RIAL N0. 10. ¢ _IN i_[N T
PRI |WN(N APP,) EX_I_LT

II. D[L SCN(D 0ATE |_. ENDING DATE 13. D(L $¢H(DU$_ OTY* 14. SCTV IS. SNIP YO ID. MAR_ FOR
(w_E_ A_PL) CLAD

• . A. A.

II. D£L SCN[D DATE 12. ENDING D,T[ 13. D[L SCH[DUL( QTY*
(WN[N AppLI

8. |, S. D. D* C

C C. ¢. [. [. (.
|7. D[SCRIPTIV( DATA

L-

"|L_ES[_ A NETIHCHAS_DICtF.AS[ V_14[d_l_ + O_ - APPleS _ _ film
! = |STI_TI_

•/"_ - {IN rrl_ NO._,, ADOfTI¢_ _ DmJmON

AFSC .,_O,,,M0706 ,.,,,:,,,:L,.,=,_',o ....,...,.,,,:_ ,,.,,_-,_w..An ,,,,,m
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AMENDklEHTOF SOL|CITATIOH/_OD|FICATION OF CONTRACT pA_[ 1 or 4
• PRDJgCT mO.

F33615-85-D-4544 000801 88SEP15 FY7624-88-01650

7.,SS.[DV, CODe FQ8419 e,*D,,,,,,s,,llolye,.O*.E..-*,,,hoc,<Yf CODES0507A
DEPARTMENT OF THE AIR FORCE DCASMA SAN FRANCISCO
AIR FORCE SYSTEMS COMMAND 1250 BAYHILL DRIVE

AERONAUTICAL SYSTEMS DIV/PMRSC SAN BRUNO, CA 94066-3070
WRIGHT-PATTERSON AFB, OH 45433-6 03
NEGOTIATOR: JEFFREY H. MELLOTT
PHONE= (513) 255-5911

m*wzCONTOACTO"_"D*ODMZiS COOl: SR7 35 r*¢¢uT,r oGt:¢ to. scluliJTv 1L*l 1.1
If. **0** FOR
MULTIliL[

WOODWARD-CLYDE CONSULTANTS ._c,L,,,zs ,I.o,lco.,,f,oo,*ou,, *,n,[,f0rE fEeT "K"

500 12TH STREET, SUITE i00 ,,z','_OAKLAND, CA 94607-4014 MAILINGDATE , , o,,,.i II

O1WEIt

co_,NTY,_MEDA SEP_9"_ _ , ..i li,_;PHONE: (415} 945-3000 0let "*I["

ORIG!NAL iDUPL!CATE '° " '"' ''12. liUliCMaS[ OFFICI: POlldT Or COedTliCT

LTA/LOS/LT_
,:..,.koc,....,.1_._.,D.,.1.o,.l.f,o,Iouc,f_.,_s

minta4_, ,m_, If ink,:r-_- t _ le _ _ imO4.11 ip_,#'ind • _ tnrE,lw_, iw ez _ Iq _ i,# lit _ ms4blds

14. 1_li li&D_ &liP_._.S O_k_f'_O MOD_'ID_'_OKS Of C.O_qrli_¢TS

I_ "(HIS ¢_¢AM_I[ IS I$SU|O PURIUANT TO
T_[ IN*_G|$ SET rORTl¢ N[R[IN ARE MAD[ TO "(Hi: AI0vl[ IUI4|[R[0 lO*(l"RACT/OliDEli.

[_ TN[ A|0V[ _Ulall][l_[D _ow'rli*_7 I$ MODI_ri_D 10 li_Ll[(:7 "f_4[ kDIdll_tlTil&Tr4'[ ¢_tAm$1_S_lUO!4 &$ ¢_&_I07*S 114li&'f_lIi Offl6t, _l_liliOPR_&_'_OM

@aTa, ETC.) lET FO_T_¢ _[_Etk.

TNIS IUI*P_.[MEMTA_. AGR[[Id[_T I$ DENT[liED INT0 PLIRIUAIT _'O Au'rNoiIJTy Of'

T.,S..00Ir,C.T,ONIS,SSUZ0,,_,,,S,,*,,'r*oTHE "ORDERING" CLAUSE _ '_4F C_'_a_"_ eT_¢:_"q
I_, COI,TII_CT _O_.IINISTR/,T_I_ DaTA

A. a'mO II. I_OD AIIT I_. O aT[ @P Ii_A_'bdtK I). t_am6_ IN CllIIT_ACT A_OUNT I_. Lllllll _O/£&O it. IAlll•l iIO/l[AO i. lV¢_*64_•CW

B s12, O00. O0+

I0. [_T[m ax_ APP&.ICAIL[ CskIG{S

¢. IOII',IAC'I I. IIEI_UIIITf

•.:':;, ,. ,,,,,,,,...,, ..&:,- ,..--, ,..,,. ,..,, 0..,,....,, ...,,, ,...,.,
I_" •llAll8 IllT_'oI I|llml_ Call PelOVlllO•l ClOt ' IIICL_I Ill laT_ If DO lid
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Page 2 of 4

SCHEDULE OF CHANGES

FIRST: Block 20 of page I (55X) of the basic order is
hereby revised to reflect the increase of the
not-to-exceed amount of the subject order to

$553,469.00, an increase of $12,000.00.

SECOND: The task description of the basic order is revised
as set forth on page 3 herein.

THIRD: Section O, Accounting Classlfication Data (69K)

is amended as set forth on pag? 4 herein.

FOURTH: The contractor's letter, dated 88 Sep 13, evi-
dencing concurrence with this action is incor-
porated herein by reference and made a part hereof.

FIFTH: This modification constitutes full settlement of
any claims of the contractor under the contract,
including the clause entitled "Changes - Time and
Materials or Labor Hours," arising out of or by
reason of the changes effected hereby.
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TASK DESCRIPTION

(Revision #I)

THE INSTALLATION RESTOP_.TIONPROGRAM 88 Sep 07
REMEDIAL INVESTIGATION/FEASIBILITY STUD¥(_I/FS)

STAGE 3 FOR

DEW LINE STATIONS, ALASK_ (TAC)

Paragraph Change

I.I.4.9.14 tL_.L.ACE p_A_-K_2H _."_ THEFOLLOWING:

SAte 4 (POW-3). Ins_AeTransfon_ez_,_lai_.

6. Field tasks include: Field test for PCBs, re,oval and
shil:_entof transformer and up to one (I) 5S-gallon drum of
soil, two (2) confi._matory soll samples for PCBs, and
removal of up to eight (8) drums of waste oii and hazardous
materials from the site.
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P^ T,s,.,v cor zscH=Lz i'" """"""° """"" I'" '"'" !"ACCOUNTINGCLASSIFICATIONDATAI F33615-85-D-4544 000801 IA. 4 o,4
4, &;_".;'.;_--_;ATIOI AID AC¢OunTIl| DATA D* LIUlV

,c,,t,.,.aU_'"" .-...1.... 308 7874 764495 070000 53201 000000 6707t
tL CPI R[¢IPI|IT

lela/dD _ OILIliTIN AOdOUlT• No IWlLIIl|bm Oe PIIlUtpI I&t& De PA¥1NI DPCCOOt
¥70700 • 12,000.00+ _'7624-88-01650+

• * liSCllPlrlVl Nlri ( ]P_ C'*OMPL_T_" ) iLF FORM 616, I";588-207, CHANGE 3, D.qTED 88 8EP 07.

I
I, APPIOPliATICkq AIID A_COUliTIN_ DATA I. LI_IT

I
I_ ¢_ _[¢IPI_T OI_I4ATI_ _aV* IIm.l_lmJlLm N_mlpI llAT& l* P&YIMI 0F¢

II_A_ Ih NB |* _Oi

lie _DCDIPTIVE DATA I

I

I
i* IPPIDIIIATIOI DiG ACCO_NTlli DATA I* LlUIT

*lif! |LAI IoACAI 1. APPlOtIIITlll IIIHIA| |* IYDPklilll?_ l|lVl CLAIII_I,ATIll

I_ ¢Pi DI{I'IIIT ii_lll_l _ iiill_JiT* i_.1_1111_11 N_4iPl IATA l. _ATINi 0_C
IItAAI Ii I_1 Oo {_O I

il* KI¢_IPTlY[ _AT_

4. &;;;G;;IA?lOl AK8 ACCO_?ING DATA l* LIUIT
I*ll11 I_il I.Dill C. &IP|IPIIATIII IUINIA l |* IWPIFI*|IilIItAG i1¢_1 (I*AIIIFI|I_III

I

I_ CPl IL_IPIIIT elLIIAglOI _ulumV* iI_J*C_lmll_lm _l_lllM DAtA ,* P&TIND OWC

$

_ e I_DCilPTI_I DATA

4* +fPlOFIlITION AND AC_0UNTIN G DATA ida blUllT IFUPII_IMIIITI b i¢|T| |P_lllli, l|lTilll i
|_qf IIbAI I*AClm |* _0--*negql_VlN lUINI&I I*
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*NED_t[S{NT$ NIT AI_QUNT OF INCR[A$[ _[_R{A|[ WN[N MOOIFYING AN [XIITING ACRN.

40_ o ttl M¢_I • AOOtT|O_ O_ 0ar_arTION * IN • o {)a_CRwASar IlOT£ TO CONTIIACTOIlt I_iml_ _el_Be _e I_Tt_ ellJcB
am_le m_eo'_lell eplCltlod In I1_ 4emulptlvt I_#m item Im
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APPENDIX C

RAW FIELD DATA

C-I
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4G 383

_UT_L_'_T D_W LINE _2_2_D_M _ ANCHORAGE i_.,,o. ,,o,,_,
AK2570028652 ELMENDORFAFB,AK JHW

S_STITUTE OATAIIT_M ORIGI_IIAI.Ly A[QI,I_ST|O F_EqGNT C_IflCATI_N N_Nf_IIJA_ _

4-55 GALLON DRUMS HAZARDOUS WASTE, N.O.S. NA9189, ORME i,,
_I£_ NOM(NCL_TUB_

,, SZ) _&llo_t_.. SOLIDIFIED OILY WATER _-NO LIQUIDS L

;5-GALLON

!;, RUMS L It:l, ,

,,-., :IS PRP
i i DESCRIBED,PACKAGED,MA_KEDAND LABELEDAN[[ _S

;co . :,,BNPROPER CONDITION FORI,TRANSPORTATIONACC(IRqIN

JPART 761) AND DOT REGULATIONS (49 CFR PART_ J

SIGNED /...I'f DATE /.o- ..._oo_::
DD FORM 1348--1 I _R 74 OOO SINGLE LINE ITEM RELEASE/Rf:CEIPT OOCUMENT

14 PARTJ
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10EWT ¢I_0M $ FSC , N,N ADO O'_ • (U_S,I_.3.,[ 0AI_ SERIAl. _ A00:_t:.S Z 8U_ON £C1 _ OEL U CI $

''9150 O0 OIL _-J 25 l 8255 00031 n w! i _ i i N IAI IH i

3ULLEN PT DEW LINE _'3'_2D DRMO ANCHORAGE .,,OJ,CT
3ULLENPTAK _LDG22-009
%K2570028652 IELMENDORFAFB. AK I HW

_AREMOUSE t._ATION _ ,N_I _:_ .1

SUS$I_TUIIEOa.IAII;£MO_CI*¢_.U.;"R[OU_ST_O FRE*G_I CL_SS_FS:AT_O_ NO*,_ENCLATURE I

1-55 GALLONDRUM WASTE, COMBUSTIBLELIQUID N.O.5. NA127_ COMBUSTIBLELIQUID
ITEM NO_ / _Ct_.3U_tE

WASTEOIL

S_ $/LECTEO 8%"_NO DATE rYPIEO_ CONI_NERtSt TOIAL V_IG_T n RECEIVED 8y AND DAT_ IN$1_C_[ D IIY AND DATE

pS I Z 1 t s 7 I)

_00E C0¢¢IAINI:_$ TOTAL CUBE _ I_ WARE_0USE0 e¥ AND 0AT_ WAREHOUSE LOCATION

: ,'THEABOVE NAMED MATERIAL IS PROPERLY IDENTII_F'_}
: i bESCRIBED, PACKAGED, MAR(ED AND LABELED AND]I_""

•.,. !,, cc '____PR._)._J__._O]_DI_.[O_{_.EO__[_N SPNRTATTt'/N--ACCOJ_L]_

,,,,$,0,$T,,,.,,o,,.oo,,,. o.T,s.,,.,,.(, [1"0EPA REGULATIONS (40 C_R PARTS 260-265 AN_ I
.-,._ _ART 761) AND DOT REGULA,,TIONS(49 CFR PARTSI I

" I" ]-17(']-IRq_ :_
t_ I_L_NSPOR/AIION CMARG[AeLE TO 14 $/L_DING _Wll OR R£C/IV_I S IIGNAIUIt( 4AND OA'IEI 1_ RECEIVER _ OOCU4_[ NI NUM_E R

SIGNED /5/ DATE / #- _ "_
)D FORM 1348--1 I MAR 74 OOD SINbkt; LiNt; slt;M ._._*_5_.c'.EIPT DOCUMENT

44 PAR[I
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OOC t_ _T_- hL, _ _ OU _111V ' OOCUv _T NUbBiN _ SU _ _ _ _ _-' UN O S RI PROJ A_ _ _ fq _ P_I=,.,I-o_1.1.c _ .... ,-oo1_=1 =>p,o_.,,,,o.,_o.,_=s,.,.=I=_+o.-,==r%,°oo_1,c,t+=lo. I I I
I I _950-00-SWZTCHIo-I ,_, I=i_l I_/ I I I I I<1 i I '

b 250, 82550004 H A H
SHIPPED _¢F_OM k_AR_ I )R _'ROJ{_-T OOI.LARSBOLLE,LINE ANCHORAGEI++
BULLEN PT AK IELENDORFAFB,AK I HW
_K2570028652 z Av_7nng_Ao I

1-55 GALLON DRUM HAZARDOUS SUBSTANCE, SOLID, N.O.S. NA91138,ORME
IIE_ NOk4{NE_IUR[

CORE FROM SWITCH i
w

_;, _55 GALLON '__°_

, ITHEABOVE NAMED MATERIAU IS PROPERLY IDENTI_D,
} }DESCRIBED,PACKAGED, MAI_<EDAND LABELED ANDII_

"" i"" 'co i_B___p_.__O_]_.ER._.(;_)ffD_LT_[O.ff_jEOjL_EANSp.QETAT_ _ 1_
,.,,.,o,s,,...,,o...oo.,ss o.,,,s.,.,..o [TO EPA REGULATIONS(40 ,C_RPARTS260-265 AN_ I

pART 761) AND DOT REGULATIONS (49 CFR PARTSl I
" I': , 11,70-189) :9_. "-'+
t3 IR_NS_ORIAt4ON CHARG_BLE IO I+ B/_AO NG _WB OR mECEIVI_R$ _,IG_IrUR[ IA_IO OAIrl_l 1_ mEEk+vim S OOCU_tNI mumeEm

f I DATE /_ _ +I SIGNED /S ..
)O FORM 1348-- I + MA_ 7_ DOD SINGLEc+_ _c_ .ck_c,n¢_c_r_ uu_UMENT

14 PARII
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CA=GO I _CK OA_E

N S_$U6STZTUT£0AIAIITEM ORIGff/_LL¥ RI_OUESTE0 FRI[IGrlT Ck.A$$1_ICATION NOM([NC_JLTURI_ I

1-55 GALLON DRUM HAZARDOUS SUBSTANCE, SOLID N.O.S. NAgI_8, ORME
r ;y_

II_M NOII,4ENC I_ l IJRE
TANKFROMSWITCH

W

:_.L,_,,o..._oo.,,-- _-o,o_,-,.,sT,o,.++o.,{ .o_,v+o..+oo.,_.._,,o,,_o_-_-_
!;, DRuM_ :;, ,_

,++o+.+..__o++__1_ PACCEO IIY,_,¢_ OAIE
!

"""_ : :THE ABOVE NAMED MATERIA IS PROPERLY IDENTI_D ,-
i IDESCRIBEO, PACKAGED, MA_KED AND LABELED AN[_I_

•_ :,, !_c !cI_PROPER CONDITION FORI_RANSPORTATIONACCC_DI[N

I IPART 761) AND DOT REGULATIONS (49 CFR PART_ I

'_TAA,S_OItI_TIO_C_A_G_SLI_ TO - :" • I_ 8/I.ADI_ AW80_ _ECEfV_R S SIGN.AItJRF IAK'OOA_} 15 R_CI[rVIE_ S DOC_E_IT NtJMI_EA

)O FORM 1348--I 1 MAR 7_ OOD SINGLE UNE I_#d RELeASE/RECEIPT 00CU_IENT
(1 pARdi i
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-0

,I I_J9999100_SPILRESI_;200',=''a_55'00061_IN i i i'°i;'"IXli,i......"-
_ _o,,o- _;,;,-oSZ362D DR_40-ANCHORAGE .,,._,o. _o,,c, " - '

BULLEN PT DEW LINE IBLDG 22-009 I [ .... '_'

BULLENPTAK iELMENDORFAFB,AK IHW J

-_ ,I-55GALLON DRUM ,HAZARDOUSSUBSTANCE SOLID N.O.S. NA9_II_ NOM|NC_IURE

PCB CONTAMINATED SOILD MATERIAL

lyplE _ _'_IAtN_RI$) ¥OIAL WEIGHT REC|IVEO O_ _NO OAT(

"_'_ i -- FHE BOVE N M D
i )ESCRIBED, PACKAGED,MAR _EDAND LABELED AND I'IS_

_ _ [a'%PROPER CONDITION FOR "_ANSPORTATION ACCO_DI_IG
'"_'°"""""_"'°°"_" I_,,,_,_o rO-'_A"R_{FCA'r_O_--('_O-__'_A_TT_'_O--_'A_--I--

'ART 761) AND DOT REGULA','IONS(49 CFR PARTS[ [
,_,.,.,,o.,,,,o, c_ _ 1" 170-189 'o L.I

DO FORM 1348--1 I M_ 74
i_mP_RI) DOD SINGLE UNE iTEM RELeASE/RECEIPT DOCUMENT

I



4G .388

_1_$E LECTEO IW AND DATE TyI_ OF CO_tAINE_I$_ IOTAL V_ _GMT kNS_C TEO IIv _0 OAT(

RIE_RK S 5 6

i THE ABOVE NAMED MATERIA IS PROPERLY IDENTIND.
: DESCRIBED, PACKAGED, MAI_KEDAND LABELED AND|I_ '-

"_ .L_ _ _N PROPERCONDITIONFOR!_RANSPORTATIONACCOrD|N(
,,.,_,,,_,,_.oo_,- I_,Es.,.,_o i6--_'_A"_-G-u-C_-f"(6N'_'-(_-6"'@'_-_ -_ :_T_"_-r_-I-"

| PART 761) AND DOT REGULATIONS (49 CFR PARTSi i

LSIGNED /..sf L DATE /O..-,_...,_:¢i,,"
)D FOBM 1348--1 i _n 74 DOD SINGLE LINE ITEM RELEASE/RECEIPT OOCUMENT14 PAR|I
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19150-00-01L
J

BULLEN PT DEW LINE
BULLEN PT AK

Ag2570028652



4G 390

71:l,l.l,l.!'!,i,+,_,,[,,l-J,_l,H,l,;!+?__'F:t_'H:,[''_'+'F'I'_''M',I'']-!-I''I''I-H''H''H''I'+'F+'_oI`'_,'t',H-_'!''H,,H+'l'+:J'r"l'+'_''l"_ol''f':l''l'_"l''l''d''J'l_l
OOC RI PA _'_ _u_'_. - OU_%h+T , DOCU_._NTNU_4BEk _ SL_eI_E_t_,._,_,FUN DI$1RI PROj _ REOD _ Rf NITPRI

tOIENT fRO_ & fSC NnnN WWDOO_ _((_._$JT_E DATE SERIAL _. _ODRt_S • BUrtON ECt _ 01[I. ,_ CtS+ , L, J /o1 I+il I I-olo.,.lolI
9150-DO-OIL =- _ i'_i'_ I_lm I I & t< i i i

_ I L I I I IG 165 I# _255 _)OO9 t i I I _ l I I +N IAm I H . I
T I. PRI

_-.,,oSZ362D DRMO ANCHORAGE .....oR ,,o,,c,
JLLENPT DEW LINE BLDG 22-009
JLLENPT AK ELMENDORFAFB,AK HW
K2570028652 AK8570028649 ¢ o _

CARGO p_CK CUO_- O_T( ON(

G J M N 0 O m $
SIIIUI( OATA(IIE_ ORIGI_LL ¢

-55 GALLON DRUMS _ETROLEUM OIL NA 1270, COMBUSTIBLE LIQU|D
t ;v

_EW (UNUSED) HDO-30 LURE OIL i

SiS, LEC_E T_PIEOF CONIAINI{_IS_ lorAm. _EiG_T e _ REC'_VEO 0_ A_0 D_IE INS_I[¢II_D O_ _NO OAT,

55 GALLON
_ DRUMS _

PAC_.ID _V AND DAT_ NO OF CONIAIN(R_ IOTAL CUO_ v_E NAI_MOU_D 0V _NO DATE WARII4OUS( LOCATION

3

•+._..s ! ITIIEABOVE NAMED MATERI . IS PROPERLY IDENTIJ'I_Et
i IDESCRIBED, PACKAGED, MAIKEO AND LABELED AN_ l_S

•_' I'. lcc :_N PROPERCONDITION FOR,TRANSPORTATIONACC(]RI]II_
"*,'o-"_'_'-oo_,,, o_',,-',o TO'IZPX"IZ£gOI.'ATICFN_-T4I)'".'_R-"PAR'TT-_ _21[5"-AT_D-_-

PART 761) AND DOT REGUL_TIONS (49 CFR PART_ I

" +::o+o.o.+.I_ IRANSPORI&IIONCHARG_.A_LII TO I

SIGNED /._tz DATE ' _0--_-,_ i
)0 FORM 1348--I _ _AR 74 ODD SINGLELINEITEM RELEASE/RECEIPTDOCUMENT

14 PARI}

(



:in .Analytical CHAIN OF CUSTODY No. 3932
SAMPLE SAFE" CONDITIONS

}03/431-7171 I Packed by Seal # :_

.2 Seal Intact Upon Receipt by Sampling Co -Yes No U_k_t_Dt',

EnsecoClient /'J_(:_._r(:/-_j._/.Q_ _r/,...,.%O/_.,_ -3 Condition of Contents _1_'_ ,

Project C_O _7S-.,._ .._rr'_'e.t"" -4 SealedforSh,ppmgby. _,'_/op_cr---- 5 Initml Contents Tamp' (-J__ Seal #

Sampling Co (._ (_ _ -6, Sampling Status Done Continuing Until ._.z_/___/(_

Sampling Site "_(:_f-'_L .-_'_Z/_ 7 Seal Intact Upon Receipt by Laboratory Yes No

Team Leader :'_, <_ L).._ UJi / _ 8. Contents Temperature Upon Recmpt by Lab, °C

9, Condition of Contents: (J_

Date Time Sample ID/Description Sample Type No Containers Analysis Parameters Remarks

I_25" to_Z-_O-ooH; 65,-sS-ozmo I 8z_o, e_8o, Hts.l l_u_/[_x;,,L_4 ._

1600. t O'--/2 "#_r_'CX_'; 65-_-00"0"ff

IOq2_-so- o_7:, 6S-_-CrOO I
ISZS" o- 5 ,'

10_'2_ao-oH 5 6s-_,_- oo-o I
(2.50 _ (_/tg nl - N/.-__J 3 . ', l'i

CUSTODYTRANSFERSPRIORTOSHIPPING SHiPPiNGDETAILS

R_ Received by. (signed) Date Time Dehvered to Shipper by. "_z_("

2_ RecaivedforLeb__ )_/_ _ Signed._ "')-y_/l_.-/_. Dale/Time _QO0

3 Enseco Project No

White and Pink Copies to Lab Yellow to Sampler _ ss 0m

mill



• -< 4G 392*

er_En.seco. Rocky Mountain Analytical CHAIN OF CUSTODY , No. 392
rr._e'_40_ Yarrow SFeet SAMPLE SAFE" CONDITIONS

Arvsd=, Colorado 80002
J0)/42|-06! l , Fecsimde.303/431-7171 1. Packed by: SealJ

," Ann: _ /"_C' _ k/l'-/'/ 2. Seal Intact Upon Receiptby SamplingCo : Yes No

(/_P'(_/ M'_ (J_e_/3/49'*_,l_--/_// / _r_'_L)//_/-_ 3 Conditionof Contenls: _ "-"

EnsecoClientproject 9_) Z-'7 S'_ _J -- 4. Sealed for Shipping by" ,_-.-_*dt911("_.,5. Initial ContentsTamp,:_ Seal # _ .

Samphng Co EL) ec__ 6 SamplingStatus: Done ConhnuingUntil

Samphng Site ',2/_ _A'_ A _--._/_2 7. Seal Intact UponReceiptby Laboratory. Yes No
/

Team Leader £"_'t ).'¢,P I J) I/%(7 / 8. ContentsTemperature,UponReceiptby Lab' oC
9 Condition el Contente'

Date Time Sample ID/Descrlption Sample Type No. Containers Analysis Parameters Remarks

1oti2-5C)-0_3; C=S-8_=S-_(_) i _01L .._ HI,_.I ) ,I)2_-,1(o

I 178o lOq2-,_o-o1_ : (_;-6_ -(:x=:o?_.
$,71 E) IOq Z--_-O t L_.'/ _:_<.- _)'_ -C-.,l_:E_{

17Z7 / -P_4_m - i'_)
lo L1?.._,_<_- (D Ilo '_,G 3 -E:_ - O¢"r_ I

I-'/_10 ( 6A_-t_ - ,°6_)
17 |_ 10q2-5_-0 I"/j _5-88-..<:_01

17q_ (-T'_+_- Pd_7)

t_q Z- "_o-o7.$.G-_Ct:_D- t _I I00

CUSTODY TRANSFERS PRIOR TO SHIPPING -- SHIPPING DETAILS

Date Time _'k_J_ 6::)-/Y_ r"-

_ Receivedby. (signed) Deliveredto Shipperby' r

' _""- " "- ': _ Rec.,,,_,o,,._.._2_.d_54 : _gnad:_ oaten,me.0__?0_,.2___'0
3 I EnsecoProjectNo, _

Whlh_-- "_"_lnkP - to Lr' , YOI'- Samr' _ it * i



¢

cusm.vTRA.SFERS='AIORTOSH,PPI.G S.I_PI.G._rAILS

_ , Enseco Project
_ m

NO,

White end Pink Copies to Lab Yellow to Semel_t
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_J_Enseco- RockyMountain Analytical CHAIN OF CUSTODY No. 3273 ,-,..
49:;_ Yarrow Street i SAMPLE SAFE" CONDITIONS i
Arvlde, Coloildo 80002 I I
303/421-(_11 F_:sima_..)O)/4,11-Tl71 I l. Peckedby: , . *', _iealll ,_"

AI_: _l, (_C.._lilt'_ ; 2 Seal Intact Upon Receiptby SamplingCo.: Yell No (Jh

EnsecoC,Ian, ,.cond,t,onotcontents" .',.,
Project C_ O 2.1 I_ .__ _-) 4. Sealed for Shipping by:

- t

_. 5 InitialContentsTemp.: I)I_'V-J4L_'_',_'o C Seal # . , , ..

SempllngCo. _._CC 6. SampltngStatus: Done ContlnulngUntll ._ _]_J/Z_/_ ,,, ,

Sampling Site _j_ii_.__r_l/l_D 7 Seal IntactUpon Receipt byLaboratory: Yes No ,' .

Team Leader "_ '_ _i _ 8. ContentsTemperatureUpon Receipt byLab..... i(_

I 9. Condition of Contents: ...... • ....

l , i i i
Date Time SamplelD/Descriptlon Sample Type No Containers Analysis Parameters Remarks '_" _,;,

IOqZ- - NS- O l_-8g- ooo_.. ,_ /

ic_qz.-N$-OIq ; <iN-8_i- cx3c,_i. _N_-r_P.. _._ I '

° _,,,_-_ - _._ _ _ '</I_'. ) 0..3 ....

_Zl/_, II'.'45 ioq2-1,as-O,?.I,61,.I-C-'_- 6cx',_ 0c_
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/ $_VE COWPER,GOVERNOR

I
DEPT. OF ENVIRONMENTALCONSER%_TION /

1

/ (907) 452-1714

Northern Regional Office
December 12, 1988 1001 Noble Street

Suite 350

Fairbanks, Alaska 99701
Mr. Bob Aaserud

Woodward Clyde Consultants
500th 12th Street
Suite i00

Oakland, California 94607-4014

Dear Mr. Aaserud:

Re: Interim Cleanup Standards

The purpose of this letter is to provide you with a written
discussion of our interim cleanup standards for petroleum
contamination, as you have requested.

-_ The department is actively working toward a statewide "how clean
is clean" policy. During the interim period, as a formal policy
position is being formulated, we are using an interim policy for
soil contamination which is based largely on the California Leaking
Underground Fuel Tank (I_JFT) manual. This document presents some
very good guidelines for arriving at allowable soil contamination

levels based on parameters such as depth to groundwater,
precipitation, and soll type. It is likely that a decision matrix
such as this, but based more on Alaska conditions, will be part of
the final state policy. A cleanup level in soils of 100 mg/kg
total petroleum hydrocarbons will be required as a minimum in most
instances. The cleanup standard for groundwater is based on the
Maximum Contaminant Limit (MCL) for drinking water of 5.0 ug/1
benzene. Risk assessment is a necessary step when there is a
proposal to fall short of the water and soil cleanup levels at a
given site. One aspect of "how clean is clean" which is not likely
to change relates to free liquid hydrocarbons. It has been widely
agreed that free liquid hydrocarbons must be removed.

Sincerely,

Richard Cormack
Environmental Field Officer

rc/pg
410.02.003
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AI_I_ DEP_TI_NT OF ENVZRON14ZNTAL COlqBERV_ATION

INTERIM GUID_NC TM FOR 8OZL 1_ GROUNDWKTER CLEANUP LEVELS

A. Issue Statement:

Interim cleanup guidance for contaminated soil and
groundwater remediation is necessary to ensure consistent
cleanup levels are being applied by districts and
regional program staff. However, it is recognized that
varying cleanup levels may be appropriate for different
regions of the state due to varying environmental
conditions, such as permafrost, depth to groundwater, and
precipitation levels. Final cleanup levels shall be
determined by the Regional Supervisor based on site-
specific conditions.

Staff should be aware that if a facility is regulated
under RCRA, that RCRA corrective action and cleanup
standards should enter into the development of final site
cleanup levels.

B. _roundwater Cleanup Standards:

Authority: 18 AAC 70.02_ (b)
18 AAC 70.050 (2)

1. Groundwater should be cleaned up to levels not
exceeding the flnal or proposed maxlmumcontaminant
levels (MCL) for organic and inorganic chemicals
specified in the May 22, 1989, Federal Register Vol.
54, No. 97 (40 CFR, Part 141), pages 22155 - 22157
(Appendix I).

2. If the groundwater is e current or potential source
for public or private water systems, cleanup levels
may be Imver_ _ f_mal or proposed secondary
amxlJ_um C_)nT_Ml_t levels (SMCL) for organic and
inoz_anlc chemicals specified in the May 22, 1989,
Federal Register Vol. 54, No. 97 (40 CFR, Part 143),
page 22160 (Appendix II). Secondary maximum
contaminant levels are based on aesthetic properties
such as odor and taste whereas MCLs are based on
human health risks. For compounds such as xylenes,
the SMCL maybe several hundred times lower than the
MCL.

3. For organic and inorganic contaminants that have not
been assigned a final or proposed MCL, cleanup

1
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levels should be based on EPA Water Quality Criteria
using a health risk factor,of 10 .6.

4. Alternative Cleanup Levels (ACLS) may be adopted if
a risk assessment approved by the department is
performed. Risk assessments will not by themselves
establish ACLs. Determination of cleanup levels is
a risk management decision that must be made by the
department based on results of a quantitative risk
assessment and other pertinent information.

a. Responsible Party (RP) Cleanups:

The RP may prepare at its own expense a risk
assessment which shall include an assessment
of both human health and environmental risks.
Specific components of the risk assessment
should include an exposure assessment, toxicity
assessment, risk characterization, and
justification of ACLs. Attached is a
description of risk assessment requirements
that may be followed in preparing risk
assessments (Appendix III). The RP, at the
department's discretion, must agree to
reimburse the _epartment for expenses incurred
by the department if it chooses to contract for
a risk assessment review. The Petroleum and
Hazardous Substance Investigation Term Contract
can be used for risk assessment reviews.

b. Non-responsible Party (NRP) iCleanups:

The department has a duty to meet clean-up
standards as resources permit. However, it is
recognized that the department is not the
res_msible party and may not have sufficient
re$ouzces (HB 470, LUST TRUST, program

.. management staff) Co clean up NRP sites to the
proposed standards. The department should
document for the record when ACLs are

established or cleanup actions are delayed at
specific sites due to limited resources.

C. _roDosed Soil CleanuD Standards:

I. Hazardous substances other than refined petroleum
products.

Soil contaminated by hazardous substances other than

refined petroleum products must be cleaned to

2
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background levels or to levels_hat will not lead

to groundwater contamination through leaching nor
pose a risk to potential surface receptors. Soils
meeting the definitions of RCRA hazardous wastes

shall be treated and disposed of as required by
RCRA.

The contaminant leaching assessment would include
analysis of soil type using a uniform soils
classification, logging of any horizon over six
inches thick, an analysis of hydraulic conductivity,
absorptive capacity, potential migratory routes,
precipitation levels and depth to groundwater. The
analysis should be conducted in accordance with a
program or plan that has been submitted to and
approved by the department before the assessment is
conducted.

2. Refined petroleum products.

Soils contaminated by refined petroleum products
-- must be cleaned up to levels identified by the

Regional Supervisor. ADEC's Petroleum Contaminated
Soil Cleanup Guidelines (Appendix IV) may be used
for guidance in establishing cleanup levels. These

t guidelines also describe how to sample, analyze, and
prepare final reports to ensure cleanup standards
are met.

3. Alternative Cleanup Levels (ACLs)

As identified under B-4, a risk assessment may be
conducted for a specific site to determine ACLs for
contaminated soils.
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FINAL AND PROPOSED MAXIMUM CONTAMINANT LEVELS (MCL)
FOR ORGANIC AND INORGANIC CONTAMINANTS

Oruanic Contaminan_

Contaminant MCL (maAl__
Benzene 0.005

Carbon tetrachloride 0.005

1,2 Dichloroethane 0.005

Trichloroethylene 0.005

para-Dichlorobenzene 0.075

l,l-Dichloroethylene 0.007

l,l,l-Trichloroethane 0.2

Vinyl chloride 0.002
%

cis-l,2-Dichloroethylene 0.07

1,2-Dichloropropane 0.005

Ethylbenzene 0.7
i

?. Monochlorobenzene 0.i I

o-Dichlorobenzene 0.6

Styrene 0.005/0.1

Tetrachloroethylene 0.005

Toluene 2

trans-l,2- 0.i
Dichloroethylene

Xylenes (total) 10
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Synthetic Oroanic Contaminants

Contaminants MCL (mq/_)

Alachlor 0.002

Aldicarb 0.01

Aldicarb sulfoxide 0.01

Aldicarb sulfone 0.04

Atrazine 0.003

Carbofuran 0.04

Chlordane 0.002

Dibromochloropropane 0.0002

2,4-D 0.07
.%

Ethylene dibromide 0.00005

"" Heptachlor 0.0004

Heptachlor epoxide 0.0002

Lindane 0.0002

Methoxychlor 0.4

Polychlorinated biphenyls 0.0005
(PCBs)(as

._ decachlorobiphenyl)

Pentachlorophenol 0.2

Toxaphene 0.005

2,4,5-TP 0.05

?

2
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Inoruanic Contamlnants
I

Contaminants MCL (ma/l)

Fluoride 4

Asbestos 7 Million Fibers/liter (longer
than i0 _m)

Barium 5

Cadmium 0.005

Chromium 0.I

Mercury 0.002

Nitrate* i0 (as Nitrogen)

Nitrite* 1 (as Nitrogen)

Selenium 0.05

*MCL _or total nitrate and nitri_e=10 mg/l

>{
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FINAL OR PROPOSED SECONDARY MAXIMUM CONTAMINANT LEVELS (SMCL)
/

<

Contaminant Level _,_

Aluminum 0.05 mg/l *.C_-- 7 /_

Chloride 250 mg/l

Color 15 colorunite

Copper i mg/l

Corrosivity Non-corrosive

o-Dichlorobenzene 0.01 mg/l

p-Dichlorobenzene 0.005 mg/l

Ethylbenzene 0.03 mg/l

_ Fluoride 2 mg/l

Foaming aqent, s 0.5 mg/l

\

Iron 0.3 mg/l

Manganese 0.05 mg/l

' Odor 3 threshold odor number

Pentachlorophenol 0.03 mg/l

pH 6.5-8.5

Silver 0.09 mg/l

_Styrene 0.01 mg/l

Sulfate 250 mg/l

Toluene 0.04 mg/l

Total dissolved solids 500 mg/1
(TDS)

Xylenes (total) 0.02 mg/l

,-, Zinc _ 5 mg/l
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APPENDIX III

ALASKA DEPARTMENT OF ENVIRONMENTAL CONSERVATION --

RISK ASSESSMENT GUIDELINES

Risk assessments will not by themselves establish alternative
cleanup levels. Detez-mination of cleanup levels is a risk
management decision that must be made by ADEC based on results of
a quantitative risk assessment and other pertinent information.

A draft document entitled Risk Atselslbent Guidance for Superfund
Sites is about to be welealed hT [PA OSWER and provides general
risk assessment guidance. Anchorage Western District is currently
evaluating a risk assessment aimed at developing alternative
cleanup levels. They may be contacted for additional risk
assessment guidance.

Risk assessments should generally address the following task
elements, divided into the following five major headings:

A. Exposure Assessment - The purpose of the Exposure Assessment
i6 to identify routes by which receptors may be exposed to

( contaminants and to determine contaminant levels to which

receptors may be exposed. The Exposure Assessment should:

(1) Identify the contaminants found at the site and their
concentrations as well as their extent and locations;

(2) Identify possible transport pathways; r
i I

(3) Identify potential exposure routes;

(4) Identify potential receptors for each exposure route; and

(5) Estimate or calculate expected contaminant levels to
which actual or potential receptors may be exposed.

B. Toxicitv Assessment - The purpose of the Toxicity Assessment
is to define the applicable human health and environmental
criteria for contaminants found at the site. The criteria
should be defined for all potential exposure routes identified
in the Exposure Assessment. Criteria for constituents and
exposure routes shall be based upon criteria such as Proposed
Maximum ContaminantLevels (PMCLs), Maximum ContaminantLevels
(MCLs), Average Daily Intake values (ADIs), Unit Cancer Risk
values (UCRs), organoleptic threshold levels, Ambient Water
Quality Criteria for Protection of Human Health and for

1 i r
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(b) non-carcinogenic risk. ._

-- (2) Effects on the public welfare of exposure to the
contamination which may include but not be limited to
adverse affects on actually and potentially used water
resources;

(3) Environmental risks in areas which are or will be

ultimately affected by the contamination including;

(a) other aquifers,

(b) sur_%F.e ,Jaters,

(c% wetlands,
l

(d) S_nsitive wildlife habitats, and

(e) sensitive _wea_ including, but not limited to,
Na_lonal ParKs, National Wildlife Refuges, National

._ Forests, State Parks, State Recreation Areas, State
Game Refuges.

D. Justification for Alternative Cleanup Levels [ACLs) - The
' purpose of this section is to _rovide justification on a case-

by-case basis for ACLs. Factors to be evaluated shall be, at
a minimum:

(1) The present and future uses of the affected aquifer and
adjacent surface waters with particular consideration of
the probability that the contamination is substantially
affecting or will migrate to and substantially affect a
public or private source of potable water;

(2) Potential for further degradation of the affected aquifer
or degradation of other connected aquifers;

(3)'"Th&"technical feasibility of achieving normal site
cleanup levels based on a review of reasonably available
technology;

(4) Individual site characteristics, including natural
rehabilitative processes; and

(5) The results of the risk assessment.

3
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Protection of Aquatic Life, and other relevant criteria as
applicable. If there are no appropriate criteria available
for the contaminants and exposure routes of concern, or the -
criteria are in an inappropriate format, the responsible party
shall develop the criteria using equations and current
scientific literature acceptable to toxicological experts and
the Department. Criteria for the following exposure routes
shall be defined or developed as applicable.

(i) Potable water exposure route - Develop criteria for
ingestion, dermal contact, inhalation of vapors and
mists, utilizing applicable health criteria such as --
PMCLs, MCLs, ADIs, UCRs, organoleptic threshold levels,
and other relevant criteria as applicable.

(2) Non-potable domestic water usage exposure route - develop
criteria for dermal contact, accidental or negligent
ingestion by adults and children, inhalation of vapors
and mists, ingestion of food crops irrigated with such
water, lawn watering, ingestion by pets and livestock,
and other related exposure.

(3) Soil exposure route develop criteria for ingestion,
dermal contact, inhalation, ingestion by humans or
animals of food crops grown in contaminated soils.

; J

(4) Non-potable surface water exposure - develop criteria for

_ prevention of adverse effects on human health (e.g.
dermal contact effects on humans utilizing the resource
for recreational purposes) or the environment (e.g. toxic ---
effects of the contaminants on aquatfc or marine biota,
bio-accumulative effects in the food chain, other adverse
effects that may affect the designated use of the

resource as well as the associated biota).

(5) Air exposure route - develop criteria for exposure to the
contaminants in their unaffected state.

C. Risk Characterizat_Qn - The purpose of the Risk
Characterization is to utilize the results of the Exposure
Assessment and the Toxicity Assessment to characterize
cumulative risks to the affected population and the
environment from contaminants found at the site, a risk and

impact evaluation will be performed which considers,, but is
not limited to:

(i) Risks to human health and safety from the contamination
including; _.

(a) carcinogenic risk, and

2
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APPENDIX IV

ALASKA DEPARTMENT OF ENVIRONMENTAL CONSERVATION

PETROLEUM CONTAMINATED SOIL CLEANUP GUIDELINES

These guidelines identify numeric soil cleanup target levels for
the remediation of motor fuel and heating oil releases. The
identified cleanup levels are not regulations and are for guidance
purposes only. They may be modified at the discretion of the
Regional Supervisor depending on site-specific considerations. All
spills must be reported to the local ADEC office as required under
18 AAC 75.080 and all cleanup actions must be conducted under the
oversight and approval of the department.

These guidelines also describe how to collect soil samples, what
laboratory analyses to perform, and how to prepare final reports
to ensure cleanup levels are met for minor petroleum spills. The
colle_tlon of sell e_em am4 preparation of final reports must
be _Re_te4 _y e _elL_lea, alslnteEested third party. Guidelines
addressing the treatment, storage, and disposal of petroleum
contaminated soils are currently being developed.

For minor petroleum spills, the ReSponsible Party (RP) must submit
an Initial Corrective Action Plan which address: i) soil excavation
and sampling plans, 2)"laboratory analyses and QA/QC procedures,
and 3) contaminated soil treatment/disposal plans. Minor
petroleum spills should be interpreted as those that have only
resulted in soil contamination of which the total volume can be

excavated and remediated. If groundwater or extensive amounts of
soil have been contaminated, the RP must prepare a Contamination
Assessment Plan and will probably need to prepare a Remedial Action
Plan under the direction of the department.

SECTXONS . ._ ._ ..... _

Section I. Soil Cleanup options
Section II. Numeric Soil Cleanup Target Levels
Section III. Sample Number and Location
Section IV. Sample Collection Methods
Section V. Required Analytical Methods
Section VI. Evaluation of Analytical Results
Section VII. Reporting Requirements

DEFINITIONS

"Gasoline" means any petroleum distillate used for motor fuel or
heating oil which consists predominantly of hydrocarbons in the C4

L l
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- C12 range.

"Groundwater" means water in the zone of saturation, which is the
zone below the water table, where all interstices are filled with --
water.

"Native soil" means the soil below fill material or outside of the

immediate boundaries of the pit or trench that was originally
excavated for the purpose of installing an underground storage
tank, pipeline, or distribution system.

"Non-gasoline fraction" refers to diesel and any other petroleum
distillate used for motor fuel or heating oil which consists -
predominantly of hy_/rocaEt)ons qreater than C12.

"$oi_" Deans any unconsolidated geologic materials including, but
not limited to, ¢lay, loam, loess, silt, sand, gravel, tills or any
combination of these materials.

SECTION I - SOIL CLEANUp OPTIONR

When cleaning up petroleum contaminated soils, the RP has the
option of:

A. Cleaning up the site to the numeric soil cleanup target levels
k _ identified by the Regional Supervisor, as outlined in Section

II below; or

.:_
B. Conducting a risk assessment, under the oversight and approval

of the Regional Supervisor, to aid in determining alternative
soil cleanup levels. The risk assessment should include the -"
components outlined in Appendix III. The RP, at the
depar_ment,s discretion, must agree _o reimburse the
•epar1:ment for expenses incurred by the department if it
chooses to contract for a risk assessment review.

SECTION II - NEt(RRZC mOIL _LR_p TARGET LEV_I_

The general soll cleanup target lewele identified in part S below
should be used as guidance in settlng final soil cleanup levels.
The identified levels may be modified by the Regional Supervisor
based on site-specific conditions to ensure that residual levels
of contamination will not lead to groundwater contamination. If
soll contamination is in close proximity to the water table and
presents a clear threat for groundwater contamination, the soil
should be cleaned up to background levels, if possible.

A. From an operational standpoint, all contaminated soil should
be excavated at sites with limited contamination. Excavation -
would continue until no contamination, as determined with on-

2
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site monitoring devices, is detected in the remaining soils.
Soil samples would then be collected and analyzed according
to guidelines presented in Sections III, IV, and V. If
laboratory results are below the soil cleanup target levels
identified by the Regional Supervisor, then soil cleanup
actions at the site may be determined adequate.

B. The following table contains the soil cleanup target levels
that should be used as guidance in establishing final cleanup
levels. These levels are based on a measurement of total

petroleum hydrocarbons (TPH) and benzene, toluene,
ethylbenzene, and xylene (BTEX) concentrations.

Non-Gasoline

Gasoline P;oduct

TPH 50 ppm 100 ppm

Benzene 0.5 ppm* N/A

Toluene 2 ppm N/A

Ethylbenzene 0.7 _pm N/A

Xylenes 10 ppm N/A
:._

* 0.5 ppm is current detection level for
benzene using methanol extraction

C. Cleanup levels for gasoline, which includes both TPH and BTEX,
should be us_ fer all sites unless a hydrocarbon
identification test ¢learly shows that the contaminant is only

.:--d/_seL_oz anothe_ _1_line.fraction hydrocarbon such as
a heating oil. Under these conditions, the TPH value for non-
gasoline products may be used as the target cleanup level and
only TPH samples need to be taken and analyzed.

D. Some sites may have naturally occurring organic compounds in
the soil that result in elevated background levels of TPH via
EPA Method 418.1. If a RP can satisfactorily demonstrate to
the department that such elevated levels occur at a specific
site, then the TPH cleanup levels can be increased by an
amount equal to the elevated level for that site.

/ '/.,, ,, r
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SECTION III- SAMPLE NUMBER AND LOC_TIO_

The collection and analysis of soil samples is required to verify ._
that a site meets the requirements of these guidelines. These
samples should represent the soils remaining at the site and should
be collected after contaminated soils have been removed or

remediated. Soil samples must be collected in accordance with a
sampling plan and quality assurance/quality control (QA/QC) plan
approved by the department before the initiation of field sampling.
Contractors working at multLple gites having common characteristics
(e.g. gasoline statio_) My wish to get approval of generic
sampling and QA/AC plans. Soil samples should be discrete grab
samples.

A. The following criteria should be used to determine the number
of soil samples collected from each spill site, tank pit,
sump, or excavation.

(1) For the removal of an individual tank, a minimum of three
samples should be collected.

(2) For the removal of multiple tanks from the same pit, a
minim%ul of two samples should be collected for each tank.
For _k emcavations with more than 250 square feet of
pit sz_a, me additional sample should be collected for
each additional 250 squ_re feet of pit area. Pit area
is determined by the ground surface area that has been
excavated.

(3) For surface spills where soil excavation has not

occurred, a minimum of three samples should be collected.
For spills with more than 250 square feet of affected
area, one additional sample should be collected for each
additional 250 square feet of affected area.

(4) For sumps or excavations, a minimum of three samples
should be collected. For sumps or excavations with more

"than. 250 square feet of pit-area, one additional sample
should be collected for each additional 250 square feet
of pit area. Pit area is determined by the ground
surface area that has been excavated.

(For example, if there is 380 square feet of pit surface
area, collect 4 samples and if there is 600 square feet
of pit surface area, collect 5 samples.)

B. The following criteria should be used to detel-mine the
locations for soil samples collected from each spill site,
sump, or excavation.

4
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(1) Samples should be collected from the native soils located
no more than two feet beneath the spill site, sump, or
bottom of excavation in areas where contamination is most

likely to be found.

(2) Samples should be taken from those areas where obviously
stained or contaminated soils have been identified and
excavated.

(3) If there are two or more distinct areas from which
contaminated soils have been removed, then a minimum of
two samples should be collected from each of these areas.

(4) For individual tank removals, samples should be taken
from under the center and each end of the tank, if there
are no areas of obvious contamination.

(5) For surface spills, sumps, or pipeline leaks samples
should be collected from the known or suspected point of
release.

(6) A field instrument sensitive to volatile organic
compounds may be used to aid in identifying areas to be
sampled. Field data from organic vapor monitoring
instruments may not be substituted for laboratory
analyses of the soil samples.

C. In situations where leaks have been found in the piping, or
-" in which released product has preferentially followed the

fill around the piping, samples are to be collected from the
native soils directly beneath the areas where obvious
contamination has been removed. Samples should be collected
at 20 lateral foot intervals when contamination occurs along
pipeline corridors.

D. If water is present in the excavation, the department must be
notified as soon aB IM)sslble a_ • determination should be
made as to whether _ll.ation is likely to have affected
the groundwater outside the confines of the pit. To
accomplish this, the following actions should be taken:

(i) Purge the water from the tank pit and dispose of it in
accordance with all currently applicable local, state,
and federal requirements.

(2) If the pit remains dry for 24 hours, testing and cleanup -
may proceed according to the applicable sections of these
soil cleanup guidelines.

(3) If water returns to the pit in less than 24 hours, a

5
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determination should be made as to whether contamination
is likely to have affected the groundwater outside the
confines of the pit as indicated below:

(a) For the removal of an individual tank, soil samples
are to be collected from the walls of the excavation
next to the ends of the tank at the original
soil/water interface. For the removal of multiple
tanks from the same pit, a soil sample is to be
collected from each of the four walls of the

excavation at the original soil/water interface.

(b) At least one sample should be taken of the water in
the pit.

(c) The soil samples should be analyzed for TPH and
benzene, toluene, ethylbenzene and xylenes (BTEX).
The water sample should be analyzed for BTEX by EPA
Method 602. Results of these analyses must be
submitted to the department.

(d) Based on the results of these analyses, the
department will determine how the cleanup should
proceed.

E. In situations where all contaminated soil exceeding the target
cleanup level is not excavated, the RP should submit a
Contamination Assessment Plan to the department for its
approval.

SECTION - IV SAMPLE COLLECTION METHODS
I

A. The following information must be kept during the sampling
Ievents:

(1) A sketch of the site must be made which clearly shows all
of the sample locations and identifies each location with
a unique sample identification code. -

(2) Each soil and water sample must be clearly labeled with
its sample identification code. A written record should
be maintained which includes, but is not limited to: the
date, time and location of the sample collection; the

name of the person collecting the sample; how the sample
was collected; and any unusual or unexpected problems
encountered during the sample collection which may have
affected the sample integrity.

(3) Formal chain-of-custody records must be maintained for
each sample.

6
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(4) Color photographs showing sample locations.

B. If soil samples cannot be safely collected from an excavation,

a backhoe may be used to remove a bucket of native soll from

each of the sample areas. The soil is to be brought rapidly
to the surface where samples are to be immediately taken from

the soil in the bucket.

C. The following procedures should be used for the collection of

soil samples from open pits or trenches:

(1) Just prior to collecting each soil sample, approximately
three inches of soil should be rapidly scraped away from

the surface of the sample location.

(2) To minimize the loss of volatile materials, samples are
to be taken using a driven-tube type sampler. A clean
brass or stainless steel tube of at least one inch in

diameter and three inches in length may be used for this

purpose. The tube should be driven into the soil with
-- a suitable instrument such as a wooden mallet or hammer.

(3) The ends of the sample-filled tube should be immediately
covered with clean aluminum foil. The aluminum foil

should be held in plac_ by plastic end caps which are
then sealed onto the tube with a suitable tape such as

duct tape.

'" (4) Alternatively, samples may be taken with a minimum amount

of disturbance and packed in a clean 4-8 ounce wide-mouth

glass jar. The sample jar must be filled to the top as
to leave as little as possible headspace (air vapor) in

the conta_mer. The sample jar is immediately sealed with

a teflon-lined _rew cap.

(5) After the samples are properly sealed, they are to be

immediately placed on ice and maintained at a temperature

of no greater than 4°C (39°F). Ice or artificial frozen

blue ice may be used to aaintain this temperature. This

minimum temperature MUST be maintained until analysis at

a laboratory. All samples MUST be analyzed withln 14

days of collection.

D. The department may approve alternative sampling methods which

have been clearly shown to be at least as effective with -

respect to minimizing the loss of volatile materials during

sampling and storage as the methods listed above.

7
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_ECTION V - REQUIRED kN_LYTIC_L METHODS

A. The following table lists the USEPA methods to be used
for the analysis of soil samples. All samples should be
analyzed for TPH and BTEX unless a hydrocarbon
identification test clearly shows that the contaminatnt
is only diesel or another non-gasoline fraction
hydrocarbon such as a heating oil. Under these
conditions, samples only need to be analyzed for TPH.
The department may adopt alternative analytical methods
which have been clearly shown to be applicable for the
compounds of interest and which have detection limlts at
least as low as the methods listed above.

parameters Acronym Method Techn_c_e

Total Petroleum TPH 418.1 Infrared

Hydrocarbons Spectroscopy
(IR)

Benzene,
Toluene, BTE&X 5030*/ Purge & Trap
Ethylbenzene & 8020 Extraction for
Xylenes Aromatic

' Volatile

Compounds by
Gas Chromato-

graphy
(GC)

O_3R ._
8240 ' GC Mass Spectro-

(GC/MS)

Hydrocarbon HCID 8015 Gas Chromato-
Identification** graphy (GC)

*Use the method based on extracting the soil/sediment
with methanol (high - level method) described in Section
7.3.3.2 in EPA Method 5030. Use a minimum 4 grams wet
weight of the sample.

**Hydrocarbon identification by a chromatographic method
is capable of identifying, in terms of the number of
carbon atoms, the range of hydrocarbons present in the
sample. This test only needs to be qualitative to
determine hydrocarbon type rather than quantitative in
estimating a concentration.

8 [
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B. To document and verify the work performed by laborato'ries,
specific elements of data reporting must be delivered to the

department for each environmental sample submitted. These

elements are outlined in Attachment A: "Petroleum

Contamination Data Deliverables and Reportinq Requirements.,,

The submitting laboratory may alter the reporting format to
make it compatible with their computer systems; however, the

substantive data required to meet the intent of this package

shall not change.

The Tier B data package deliverable was developed to ensure

that the environmental data generated is of known quality and

that EQM&LO data validation procedures to verify the results

reported can be utilized.

SECTION VI - EVALUATION OF ANALYTICAL RESULTS

A. Results of the soil analyses should be interpreted as follows:

(1) If samples within a contiguous area have an average

concentration less than or equal to the required cleanup

-" level, the area represented by those samples should have

met the requirements of these guidelines.

(2) If sal_ples h,ve an average concentration exceeding the

required cleanup level a by more than 10%, the area

represented by those samples have not met the

requirements of these guidelines. Further remediation,

sampling and testing is necessary until the requlred
level is attained.

(3) If samples have an average concentration exceeding the

required cleanup level by less than 10%, the RP has the
option of collecting and analyzing two more samples from

the same area and using the average of all samples to
determine if the standard has been met; or further

remediating the area and then collecting and analyzing

three .n_w. samples-using the concentration of _he new

samples to determine if the standard has been met.

B. A site should be considered sufficiently remediated when all

of the sampled areas have concentrations less than or equal

to the required cleanup level, all excavated soil has been

properly treated and disposed of, and when the possibility of

any human contact with the residual soil contamination

remaining on the site has been precluded.
t

C. If water is present in a tank pit, sump, or excavation, the

' " department will decide if cleanup may proceed under these

guidelines or if further action must be taken such as the

9
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preparation of a Contamination Assessment Report. This
decision should be based on but not limited to:

(i) The apparent extent of the contamination;

(2) The likelihood that groundwater contamination exists
beyond the boundaries of the tank pit, sump, or
excavation;

(3) The likelihood that the BTEX concentrations in the water
and the BTEX and TPH concentrations in the soil indicate

a situation which poses a threat to public health,
safety, welfare and the environment; and

(4) Any other site-specific factors deemed appropriate by the
department.

D. If a pocket of contamination exceeding the required cleanup
level is located under a building or other structure where
f_r_her re_val would endanger the structure or be
p_4_ibitively expehsive, the department must be notified of
this situation. The department will then decide whether such

contamination can remain without threatening human health,
safety, and welfare or the environment. If not, the
department will require further remediation. Additionally,
when the building is eventually removed, the department
reserves the option of requiring additional soil cleanup

measures.

SECTION VII - REPORTING REOUIREMENTS

A. A RP must submit a final report to t_e de_partment for a site
that has been cleaned up according to these guidelines which
should contain, but is _ot limited to: :

(1) All of the sampling documentation required in Section IV,
A. above;

(2) Copies of the laboratory reports for all of the samples
collected at the site, including samples that were toc
high and which required further action;

(3) An explanation of what was done in the case of any
samples that initially exceeded the required cleanup
levels;

(4) A summary of the concentrations measured in the fine]
round of samples from each sampling location;

(5) Written confirmation that contaminated soil was stored,

10
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treated and/or disposed of in a manner consistent with
the storage or disposal proposal contained in the Initial
Corrective Action Plan previously approved by the
department.

(6) In cases where groundwater was present in a pit or
excavation, a summary of the data collected: and

(7) In cases where pockets of excess contamination remain on
site in accordance with Section Vl, D., a description of
this contamination including locatlon, approximate volume
and concentration.

B. The RP should retain a copy of the report submitted to the
department under this Section until the time of first transfer
of the property, plus I0 years.

C. Within 60 days after receipt of the final report under this
Section, the department should:

(I) Provide the person submitting the report a written
statement that, based upon information contained in the
report, the site was cleaned up to the satisfaction of
the Regional Supervisor; or

(2) Request the RP to sub_it additional information or
perform further investigation; or

(3) Request the RP to develop and submit a plan for further
corrective action.

ii
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published version will apply mdes$ the discrepancy is an obvious error in the published version. The tables at
18 AAC 70.020 and at 18 AAC 70.050 have been reaa'ucSured to enh_,_ce readability;, no substantive changes
have been made.
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CHAPTER 70. WATER QUALITY STANDARDS _ •

Section

10. General
15. Short-term variance
20. Protected water use classes and criteria
25. Site-specific criteria
30. Procedure for applying water quality criteria
32. Mixing zones
33. Zones of deposit
34. Thermal discharges
40. (Consolidated into 18 AAC 70.010)
50. Classification of state waters
55. Procedure for reclassification

58. (Repealed)
60. (RepeaJed)
70. (Consolidated into 18 AAC 70.020)
80. (Consolidated into 18 AAC 72)
81. (Repealed)
82. (Repealed)
83. (Repealed)
84. (Repealed)
85. (Repealed)
86. Enforcement discretion
90. (Consolidated into 18 AAC 72)

100. (Repealed)
110. Definitions

18 AAC 70.010. GENERAL (a) No person may conduct an operation that
causes or contributes to a violation of the water quality standards set by thi_ chapter.

(b) The water quality standards set by this chapter specify the degree of
degradation that may not be exceeded in a water body as a result of human actions.
The water quality standards are set by the antidegradation requirement of (c) of thlx
section, and the water quality criteria of 18 AAC 70,020(b), appl/ed/n accordance with
the remainder of tbls chapter.

3,
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w_

(b) The department w/ll, in its discretion, grant a short-term variance by
_ geographic area or project, or for a specific, individual event. The term of a variance
"_ will be as short as practicable, and will, at the latest, expire upon completion of the

project.

(c) A person seeldng a short-term variance shall submit a written request and
proceed in accordance with 18 AAC 15.020 - 18 AAC 15.100. The request must state
the location, time, duration, and type of activity for which the variance is sought; reasons
why the activity is required; the areal extent and quantified degree of variance from the
applicable criteria; detailed construction and operating plans, including water pollution
control and mitigation measures; and an estimate of the activity's impact on the uses of
the water involved, including recreation and use for habitat, rearln_; growth, or migra-
tion by fish, shellfish, other aquatic llfe, and wildlife. In its discretion, the department
will treat an application for a permit under Sec. 404 of the Clean Water Act as an
application for a short-term variance. (_. 2/2/79, Register 69;, am 4/23/79, Register 70;, am
9/19/79, Register 71; am 1/7/87, Register 100)

Authority: AS 46.03.010
AS 46.03.070
AS 46.03.O80

18 AAC 70.020. PROTECTED WATER USE CLASSES AND CRITERIA. (a)
Classes of use of the state's water protected by criteria set out under (b) of this section
are

(1) Fresh water

(A) Water supply

(i) drinking, culinary, and food processing,
' I

(ii) agriculture, including irrigation and stock watering;

(iii) aquaculture,

(iv) industrial;

(B) Water recreation

(i) contact recreation,

(ii) secondary recreation;

(C) Growth and propagation of fish, shellfish, other aquatic life,
andwildlife; and .,



WATERQUNJTY(_qrl'F_lA
Tne_r qua/_crcw_,m'mnw_ lncomOtne_nw_ fi _W m _, _n_la l_ _ qum_ _ _ a _ _ _.
The_mmrq,.-_ _ mg_al h_m_ _'¢_ w_P._mm__ m Io m _ IP,eJwJml_f__ mm.

WA1TnLm_"Q (1_ Nora11 o,

(^) waterS,,IX_y BasedonmiNmumofS_piu ;=_,-,Ina __,,,,-d o=ygon(0.O.)shambe_:_-- '
(i) drinking, podod of 30 days, _n It_dl no( _ 20 _ or Klual to 4 mop _ ck:N_not eq_ply
cu(Inaf'y,and FC/100 ml, lind no( more than 10% of _e to likes or _,n_= In wt_ch _. lee lu'e
f__N__proceu_ lan_lh_oxc_ed4oFO/100mL Foe takonfyombalowthethennodlf3e,(x'to

gmund_e_ theFC¢oncenu_k_n¢_1 be grotrdvm_.
km th_n 1 FC/t00 ml when u_ the fiRal
_lform Mombrer_ FilterToofullq_ or le88

3 FC/100 _ _ u_ng the fecal cofl-
form MeN technique.

(A) Water Sup_y For woducts normallycOOkedand for dllnj _D.O. _ be gm_t than 3 mg/_ In mJdace
(ii) agriculture, •Imitation of p4m_eurtzedpcoducts,the roman,
Indudlng beud on • minimumof S aml_el e.,konIn.,
irrigation,end periodof30clays,_ no(exc_ecl20O
stock w_tedng _ FC/100 ml, end no( more than 10% of the

samplesshldl exceed 400 FC/100 ml. For
Woductsnotnormally._-_<_edendfordavy
mnltatlonof unpastoudz_tXO_L_=,the
orlterls for ddnklng _l_te¢eupply, I(A)(I), shill

(A) Water SUpldy For I:xocluctanomudlycooked,the mean, O.O. _ be gmltar thln 7 mg/1 In mudace
(ill) aquaculture baaed on a minimum of 5 eam_N taken In • wlt_rl. The conce.bk&.)n of to(aJdiuolved

pedod of 30 days, shallno( exceed 200 gas Ih_ not exceed 110_ of la_ufatlo_ _
FC/100 rnl,and n_ more than 10% of the _ point of lample ¢ol_e¢l_n.
umDles shallexceed 400 FC/100 ml, For
Woductsnot nom_lly cooked, lhe criteria for
dr_k_gwater_y, _P.)O),=h_laPl_y.

(A) Water Supply Where worker cent•o( is present,_e _n _i_u'inot olu=o d_,;,E,_;T',.=.'_.,'..-3-_on
(iv) Industrial FC bacteriaconcentretlon,based upon e utabllshed water supplytnm_ner_ levels.

minimumof 5 ump_es taken In a 30 day
pedod, ehall no( exceed 200 FC/100 ml, and
no( more than 10_ of the ,,,mples mhali
exceed4O0FCI_00mL

(B) Water ReCreation Based on • minimumof S IBmpl_ taken In • O.O. _ be _- than or ,,q_ to 4
i (i) ¢orda= ' 30 day pedod, _ _n _ not exoNd 20 ITIg/l

recreation FC/IO0 ml, End not mo_ than 10% of _le
total_,-_p_sctall-__+_:_4oFO/_O0mL

(B) Water Recreation Based on • minimumof 5 IBml_e_ taken In • D.O. IP,aJIbe O.__:_xthan or .,_ mtto •
(ii) Imcondary 30 day period, the mean shall nol exoeed 200 mg/t.
recreation FC/100 ml, and rio( more than 10_ of the

total,=_ Ctall=-.-_-_:=.400FC/m0mi.
(C) Growth end No( apl_lcabie. D.O. ehall be gr_ Ihan 7 mo/I In ,_t_r_

PrOpagationof used by anadromou=imd nmlcl_ fish. in
Fish,Shrift•h, no Cram_ D.O. be _ Ihan 5 rag/1 to I
other_lU_C dap(hof20umInthe_on¢/t',alwatemof
L_e,_ gr_w__ by_edrom_ _, mslde__sh
Wik:llife for _ (See Note 2). For waterl not

reed byenadromousorroddantfleh,D.O.
I/_111be gresterthaE or equal to S rng/L In
.o c_e _ha_D.O.above_7mg/Ibaper-
m_ed. Theconoontrm_of_ot_d_c_v_
ga__'mllno(_d 110%of utumtlonm
any_ ofampae_ofloc_n,
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WA'N_ _ CKI_q_
Ttm_r qtWRy¢.rew_ _ ll_d lnowrW*la_n wl_ lWmwlMwB O_, u_iM l_ _mDrqtqk_/mM_Wfl_ a _ _ _.
Thowet_rqcolAy_m_ la_ Pmmen_ v_ _ ln _ M _JWmrawl_ll_lPm_ O _ i.

L Rqm _TII_ WI_IOLW.O_ mSN't_C_i
WATER_ •

I
i(AlWaterSuppiy iI Shadln_m_md1S'C. I TomlDIssdv_Sciida(TDSlbomidtioJrces --

9)dr_dng, 0halmX_c_d S00mg/_.Nem_ chtorUes
culinary,and norsulfates¢wJleo_ooed_ mg/I.

i toa:vp,ocm_ngI I I
[A)WaterSupldy _ rxXem:eed30'C. 11_ _ notam:sod1,000mO/1.$odlum

includingIm0a- agelossthan80%,msldu_mrbor,_elesstha_

tlon and am:ck 1.25 n_/k and b_,,-_,,_km than 0.3 mg/I. (See I

I I I I -
(A) Water Supply Shall not m(c,_,_ 20"C adImy Ume. The Total diuolvod sdlds shall not inceed a msxl-

(iii) aquaculture fo/low_ngmmdn_m ten_ _ mum _ 1,500 mgfl. k_lucilng nMurd conflt-
no_ tm exceeded, where _: _ Incmue In I"DS sPmNnot exceed one-

_k.d of the ,_.-_ of the n_mm_ cordl-
M;w_.3n routes: 15"C _ of the body of water.

m: 13"C
Rurlngm: 15"C
Egg & Fry Inc__d_m_.,q: 13"C

For sil other waters,5_eweeldyrage
teml:eum_ sttag not e___,'__ Me
specJfk: requkemer_ .__J_Jd to
ix,_ norrnal speckmdMmm_ or to
prevent spp_an_ of nuisance
or0ardm.

I I t
[A)Water Supi_y Shall not exoeod 2S'C. No amounts above natural_,-,,;_k=nswhich

, (_,) I_ustr_ _en muse corrosion. _callng, or proceu prob- :
a I

I I I I, !
(9) WaterRecreation Shagnotw,¢ud 30"C. Notni_dicid_.

_ contactncmatlor_t I I
(O) Water Recreation Not applicable, i Not applicable.

(iJ)seGofldory
recreation

i I I I
(C) Growth amd Shaft n_ e0(_ecl 20"C m imy time. The Totai d ___k_ solidsshall not exceed e max,-

Propagation of Fish, foHowlrlg_um teml=ersttueilhall mum Of 1,500 n_fl. Indudlng natural _.,-,,;;-
Shellfish,other not be _(ce_led. where __r_b'_e: Uorm, Incnmse In TDS _ not em=eedone-
Aquatic IJll, and thln:lof the (mm:mntr_ oI_'_ mitred comll-
Wlldlife M_mflon routes: 1S'C tJonof the _T.,G)'of wa_e_.

S_ arm: 13"C
RN,'tngImm: IS'C
Egg & Fry Inc_: 13"C

For_ ot_wwatera,theweeldyivoaKie
_en_ure _ note_cee__e
spec_ mqulreme_sneededto _.
im,wve .om_al_lmcleedlvonmyorm

al_,p_m_ ofm_aumce
O0"g_f_nma.

i
i

, k I
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The mr qullley lrtil_l mguJa_ _ actlVl#_ wh_h RPauJitM _e lo wQtBel wA_l_ _ _ _ _ m.

I

L PRFJSH COLOR RllaO_Ukl
WATF.RUSES• ill HemI1) O¢l k'CD_m&lm

I I I

(A) Water Supply Shall not e0c..,'_,___75 color unitswhere water 8haft not cause a visibleIhMn upon the
(I) drinking,culinary, _ b or will be tnBted, Sha_ not _._'v__,'___I1_ Of _ water. Shall not e_casd con-
andfood_pr,'x,es___,dng 5 co,orurdtswtx_owatereuppP/Isno( _ whlchIndMdBmAyor Incombina-

tromed, tionImportod_ or tuto amdmermin_by
I I I OrJ_:_ t_ talalL I

(A) Water S_y Not applicable. _ not cause t _ Id'menupon the
(ii)agflculture, I_ca Ofthe wuter.

Includingirrigation
I andstockw_terln_lI I I

(A) Water SuPl_y Shall not ox__,,2_--I._50 color Untts. _ _ io(caed 0.01 tJmM the co_
(ill)aquaculture low 96 hour LC_ or, If not IlValld_, the

_¢JcumashourLC. _ thespec_
I [ ] vwoM_l._e No(wean,_e). I

(A) Water SUpI_y Shahnot cause dotflmontal_ on Shaft not make the water unfit or unMfe for

i (ivI ,ndustrlal f establishedwater supp_ 5.oatmentleveh_ I the use. I
I

(B) Water Recreation Shall not exc__._15 color units. _ not cause a film, sheen, or d.__le_ora-
(I) contactrecreation tlon on the surfaceor floor Of the water

bodyor_jo_lr_ _or_l_e_
watersehallbevlm_aflyh_eh_mIIo,,_lng

I I I ds. I

(B) Water Recrast_on Sha_lnot Interferewf(h or make the w_er uflft_ $1t_ not cause a_m, sheen, Or _lsoolora.
(i() secondary or unsafefor the use. tlon on the surface or floor Of the water
recreation body or w4Jolnlngshoreline. Sut_ca waters

I f i ehaflbe v_rtuoflyfmo from _ oils.

(C) Growth and Color or apparont color shaftnot reduca the Total hydrocarbons Inthe water cdurnn
PropagationO(Fish, depth Ofthe _icn po_ntfor pho(o- ad-,adlnot glxca_KI15 Ug/I, or 0.01 Of the Iow-
Shellfish,other syntheticactl_ by morethan 10% tram the eat rmmsumd _c.-,Z;_,uousBow 96 how LC_
AquaticLife, and seeso_dly establishednorm for aquatic life. for fife stagesof _k_ identifiedby the
Wildlde For all waters not havingIt leasonally departmentas the most mmo_ve, blologi-

establishednorm for aquetic lifo,COloror cafly important species In It p0111culIr
appar_mtcolor _,'_dlno( _c_I_d 50 color i_on.whlchev_ ¢oncentmtlon b le_ (Sie
un_. Not,-, 8 and 9). TO(al aromatic hydro-

carbor_ In the water column_ not ex-
cud _0 ug/l, or 0.01 Ofthe lowest
rn_sured conUnuousflow06 hourLC_ for
mesta0esOfspeckmUm-emodbyt_
depeftm_tasthemoatsons,w, blologl.

,callY tmportardakT,_,c_sIn n I_rtk_Jlar Ioca-
_ tIon, whk:d-mv_cor_ratk_ Is km (See
i NO(e_9 and 10), Concantndlom of hydro-
I; carbons,erdrrmlfats,or vogotat_eoilsInthe
! sedLme_shall nat cause deleteriouseffects

i to aquatic life. ShMI not P__t__,__mfJm,iheen, Ord!__,J,:__._._ on the mJdacaor
Itoor Of the water body or _Jo_ing more-
lines. Sudace wate_ shaftbe vinuaJlyfree
fromOcattnOoi_

I I f
9
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WAI_.__ clm'I!•IA

T_ wa_r clual_ycttirkl, lifmn inid ln _lr_ li._ l_l uWir ull _. OOIiirD,ii N _ q_ _ _ a _ _ _.
ThowatorQuatAy_a _u_ hum_ _ whP.hmeu,f lnM_ons mm _ m _ _ _ m.

L FR[IN mmmull

!

(A) Water Supply Shall not alone or In _ w#h olher •ubelerces or wastes make the wailerunfit -
(i) drinking, culinary, or ¢ltesfefor UN, _ • 11111,_ or dl_ oll the lUll•ca of the _ or

and food ptocaWng adJo_ing Ihoffdine, caues _ of tcKIc or ¢kdetedouslut_ar_':____,or caues •
Iludge, eslld, or •mule•on to be derc4Aad bimealh m upon the surfaca of l_tewater,
wlmin the water c_urnn, on the _h,__,}m,or upon adjoining ahorlimm.

I

(A) Water Supply Shall not be I:XesentIn mm_ tO caca4 esi IdUgging, mO__LC_t___1_ y_k:l, or caUSe
(ii)agriculture, Induding _ _ tO be _ or unesfefor _ Ues.

irrigationand stock water
ing

I

{A) Water Supply Shall not alone or In combinationwlU1other IIUbetoncasor wasles cause the water to
(ii0 aquaculture be unfitor unsafefor the use.

I

(A) Water Supply Shall n(X alone or In combinationwlth other eubelance8 or w______make the water unfit
(iv) andustdal or unsafefor the USe.

!

{B) Water Recreation Shall not alone or In combinationwith olher IIul:GtarlceSor wllsles make the water unfit
(i) contact recresUon or unsafefor use, cause a film, sheen, or dleccloratlon on the surf•ca of Ule w•ler or

adjoining uhor_lmm, cause leeching of to0dcor ddeterlous md_4uv_ge.___,or caues a
I eludga. _K_ld,or •mule•on to be depoaltad beneath or uponthe |urfaca of the water,

within the water column, on the betlom, or upon adjoining al_ominas.
I

'_B)Water Resrestlon Shell not alone or In combination with other lubetancss or wes_esmake the w•ter unfit
(ii) secondaryrecrcaticn or unsafefor use, muse • film, Ihcan, or d___k_-,Iomtfonon the surface of the wa_r or

adjOining_._,-_;Inalk cause leaching of t_ or deletedoue sul:_a _r,,_s__.or cauae a
-Judga,|olld, or emulsicn to be clepcaJterlbenesth or upon the surf•ca of tbe wa_er, "-
within the water ooitann, on the bosom, or upon adjoining lhorallnes.

I

',C)Growth lind Shall not alone or In combination _ other subetancas or wastes cause the water to
Propagationof Fish, be unfit or unsafe, or cause acute or chronic pro_ern levMs IS detormined by
Shellfish,other Aquatic or other ILOlXOlXlatemethods. Sl'udlnot alone or In combination _ other lubelar,,:___
life, and Wildlife cause a film, •been, or discolorationon the surface of the water or adjokllng •boVine

or cause leachln0 of toxic or deletericca subelancas, or cause II Iludge, eolld, or ernul.
slon to be depoaltad benesth or upon the sudaca of the water, w#hln fire water columr
on the I_tom, or uponadjoining m_alines.

11
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Tl_ wemrou_ cmert&when.,_e__ _ wl_ lffe_W _ _gnll_, _e,_t_ lffev_W _tY aW_W__ e _ _ _
rl,xtr,,emreuil_ _ _g,,_J t,J_mtnl_Je wP_hnmdLInWwWl_ Wl_lmm_ _ _ _ _ m.

IL MARaHE I_ 'rJNM_I'Y
WATER _ • (VIIl'kdM_ elf IIH Iol'm

m'qle i_d lie_ me
m,,p) o

1 I I

(A) Water Supply ! SI_ not be _ tben S.S or grm_ tben 0,5. St_ not exceed 25 NTU.
(I) aquaculture lind _ not very morethin 0.1 pH unit ff_n

naturadcondltJona.

I I I I

(A) Water Supply Shall not be leul than6.0 or g+'Iter than 8.5. Shill not Irllwhn w_ dllinhlc_n.
(ii) seafood Shall rlof vlry moro _ 0.5 pH unit fforn
processing naturldcondltlona.

I I I I

(A) Water Supply Shaftnot be less fftan 5.0 or gceatettben 9.0. _ not ¢lual _ offlotl On :
(i0i)industrial establishedlevels of wider IIupl:dytmlb'naf¢ i

I I I I

(B) WaterRecrnatlon Shall not be _ than 6.5 or gmBterthin 8.5. _ not maNm¢l25 NTU.
(i) contactrecrutlon If the natural pH ¢or<lltlonIll OUtlkle this

range, substa_r,c___shell not be added lhet
eauae any Inoreaea In Ix_odng capa¢_ Of +

, the wstor,
I

I i I i

(B) Water R_reatl_ Shell not Ix) Immlthan 5.0 or grom_ than 9.0. Shell not in(cud 25 NTU.
(ii)secondary
recreation i

I I I !

(C) Growthand Shall not be lessthan 6.5 or grnater than 8.5, Shall not mdt4¢_the doplh Ofthe
Propagationof Fish, and _ not vary more than 0.1 pH unitfrom amtlonpok'lt for photnaynlhotl¢ I(:My by
Shellfish.Aquatic Ufe naturalconditions, mornthan 10_. In addll_ _ not na:luce
and Wildlife I_ maximum I_ diskdepth by more

ff_m 10%.

I I I l

(D) Harvestingfor Shall not be leas than 8.0 or grnater than 8.5. Same Is (2)(C).
Consumptionof Raw Shaftnot vary mornthen 0.5 pH unitfrom
Mollusks or other _ _3_-_lt_
Raw Aquatic Life

i _
J

I I I
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I a

I

II.MARINE SEDIMENT TO_CSM#DOTHERDELLrrERIOUSORGANIC
, NATERUSES• ANDINORGANIC8UBSTANCF.S
I I

[A)Water Supply No imposedloads that wil Sul_;tanceashall not Indlvtduaityor In combinationexceed 0.01
(i) aquaculture Interferewith established timu the Iowe_ meesured96 hour LCm (See Note 8) for lite

water supplytreatment _,gas Of species Identifiedby the depertment is beingthe
levels too= esnsltlve,bloioglcalty Importantto the location, or excaed

Orltadacited In EPA, _ (See Note 5) or
AlaskaOdnldnaWater Standards (18 AAC 80), whichevercon-
centmticn Is lass. Subetancee shall not be present Orexceed
concentrationswhich Individuallyor In combinationImpart un-
daslmbie odor or taste to fish or Otheraquatic organisms as
determined by either bloeesey or organoleptic test (See Note

! 8).

(A) Water Supfl_y Below non'redlydetectable Substancesshall not exceed EPA, I r
(i=)seafood I amounts. (See Note 5) as app_icabieto the substance.
processin_lI I

(A) Water Supply No Imposed loads that will Substances shall not be presentwhich pose he_,,rdsto worker
0il) =ndustrial Inte_era with e_abilshed contact.

water supply tree_'nent
levels.

i i

(B) Water NO measurableincreaseIn Substanceashall not exceed EPA, _L._iltl_iL_.L_
Recreation concentrationsabove natu- (See Note 5) as Iq:)plioabieto constituent.

(_)contact rid condRIons.
recreation

i i

(B) Water Shall not pose I_==rdS to Substancesshallnot be presentwhich pose hazardsto inciden
Recreation Incidentalhuman contact or tel human contact.

(,) secondary cause Intederence with the

recreat=on use. I
I I ] , .=_

(C) Growth and No meesurabie Increase In ] Substancesshall not Indlvlduagyor In combinationexceed 0.01
Propagationof ¢oncerltmtionabove natural times the lowest measured'96 hour LC= (See Note 8) for life
Fish,Shellfish, condRions, stages of species Identifiedby the departmentas being the
Aquatic Life,and most sensitive,biologicallyimportantto the location, or exceed
Wildlde criteria cited In EPA, t f r (See Note 5) or

Naska DdnkirmWater Standards (18 AAC 80), whichever con-
centration is lees. Substances shall not be present or exceed
concentrationswhich individuallyor in combination Impart un-
destrabieoclor or taste to fish or other aquatic organismsas
determined by either bicamy or Organo_eptictest (See Note 5

[D) Harvestingfor NOt al_icabie. Substances shaJlnot Individuallyor in combination exceed 0.01
Consumptionof times the lowest measured 96 hour LC_ (See Note 8) for life
Raw Mollusksor stages of speciesidentifiedby the department as being the
other Raw most sena#lve,bkdogtcally Importantto the location, or exceed
AquaticLife ¢rltaha cited in EPA, I r (See Note 5)

whichever concentration is less. Substances shall not be
present Orexceed concentrationswhich Individuallyor In com.
bination Impart undesirable odor or taste to fishOr other
aquatic organismsas determined by either bicassay or organo-
leptic test (See Note 5 end 8).

I

I

15



WATEROUAi,N_C$117ERIA
T_ waferqualnycrm¢_ m'_ _ ln_ wl_ftm_lw inm_lOu_, _n_ _ _ _Jl_f _ _ a_c_lc _ _oa_
Tl_ewamvclualRtirmndems_ lwn_ _lP,,r_=mWcl__ _ ms lP_ wi_lnlfmjbfc_l_Wt _ _ m

F
I MARINE

NATER USES • TOTAl.
nF.lmu_
¢tcomNE

I I I I

IA)WaterSul_y Shahnotexceedtheconcentrationsopeci- i Concenu'imomId'_Jlnotexcm:l2.0_/I
0) aquaculture i _ inthe/IJaska DrinklnaWst_ StandardL I for lllmonld fish. or 10.0 ug/1for other or-

factor=fororganisms O_=m=(SeeNoteS).
Imo'vedshallrxXexceedmaximumpefmb- !
ilblelimitsfor specificmdk=_lotopesind
=#dor;tffisdmtxtB_u eaumlk¢_lIn11¢1e
1o,_ Part20
(SeeNote12)and

I I l t

(A) Water SUpply Shldlno( s_ceeclthe concenUtttonsspecS- Not ilppiicable.
(,) seafood _ fled in the/ItJa|ka DdnldnaWRtorStandards
ing (See Note 5)end shallnot exceed limits

SpeCtfledIn Title 10, F_c_BL_L_c[J_I_ !
Part 20 (See Note 12) or N_k)naJ

Handbook e= (See
NoCe_3).

i n n

(A) Water Supply Same es (2)(A)01) NOtapl=lk::lble.
(,.),ndust_lal

I I I I

(8) Water Recreation Same Is (2)(A)(I[). NOt IIl:)pllcable.
0) contactrecreation

i

I I I I

(B) Water Recreation' Same as (2)(A)(il) Not Ippllcable.
(,) secondary

recreation

i I I

IC) Growthand Same Is (2)(A)(I) Cortce_'ation shall not exceed 2.0 ug/I for
PropagationOtFish. ealmonldfish or 10 0 ug./1for otheror.
Shellhsh, Aquatic ganisme (See Note 6).
Life,and Wildlife

i I J I

ID) Harvestingfor Same 8S (2)(A)(1). Shall not exceed 1 rag/1 at any time
ConsumptionelRaw i
Mollusks Orcther
Raw Acluatl¢l._e

L
I , I ,



I

Register 107, October 1988 ENVIRONMENTAL CONSERVATION 18 AAC 70.020 _

:
Notes:

1. Wherever cited in this chapter, fecal coliform bacteria will be determined by the
membrane filter technique or most probable number procedure according to Standard
Methods for the Examination of Water and Wastewater, 16th edition, 1985 (see (c)(1) of
this section) or in accordance with other standards approved by the department and the
U.S. Environmental Protection Agency (EPA). '

2. Wherever cited in this chapter, dissolved oxygen (DO) concentrations in interstitial
waters of gravel beds will be measured using the technique found in Variations in the
Dissolved Oxygen Content of Intragravel Water in Four Spawning Streams of South-
eastern Alaska, Special Scientific Report - Fisheries No. 402, February 1962, by William
J. McNeil, available from the U.S. Department of the Interior. See Note 16.

3. Wherever cited in this chapter, fine sediments must be sampled by the method
described in An Improved Technique for Freeze Sampling Streambed Sediments, USDA
Forest Service Research Note PNW-281, October 1976, by William J. Walkotten,
available from the USDA Forest Service Pacific Northwest Forest and Range Experi-
ment Station, P.O. Box 909, Juneau, AK 99802, or by the technique found in Success of
Pink Salmon Spawning Relative to Size of Spawning Bed Materials, Special Scientific
Report Fisheries No. 469, January 1964, by William J. McNeil and W.H. Ahneil, pages 1
through 3, available from the U.S. Fish and Wildlife Service. See Note 16.

4. Wherever cited in this chapter, percent accumulation of fine sediments will be
measured by the technique found in the Manual on Test Sieving Methods, Guidelines
for Establishing Sieve Analysis Procedures, STP 447A, 1972 edition, available from the
American Society for Testing and Materials, 1916 Race Street, Philadelphia, PA 19103.
See Note 16.

5. The term "EPA Quality Criteria for Water" includes Quality Criteria for Water, July
1976, U.S. Environmental Protection Agency,Washington,D.C. 20460,U.S. Government
Printimz Office: 1977 0-777-904, the Ambient Water Quality Criteria for the 64 toxic .-

. * . I '

pollutants hsted m the Federal Relpster, Vol. 45, No. 231, pg. 79318, November 1980,
the Ambient Water Quality Criteria Document for 2, 3, 7, 8-tetrachlorodibenzopdioxin
(TCDD) listed in the Federal Register, VoL 49, No. 32, pg. 5831, February 1984, and
the final ambient water quality criteria documents listed in the Federal Register, Vol.
50, No. 145, pg. 30784, July 1985. These documents may be seen at the central office of
the department or may be purchased through the National Technical Information
Service, U.S. Department of Commerce, Springfield, VA 22161.

6. The Report of the Committee on Water Quality Criteria, Federal Water Pollution
Control Administration, Washington, D.C.,April 1, 1968, available from the Superin-
tendent of Documents, U.S. Government Printing Office, Washington, D.C. See
Note 16.
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16. "I"necited document is on file in the lieutenant governor's office and may be seen at
any department office.

(c) Water quality will be analyzed accoralnSto

(1) Standard Methods for the Examination of Water and Wastewater,
16th edition, 1985, published jointly by the American Public Health and American
Water Works A_ociations, and the Water Pollution Control Federation (publisher:
American Public Health Association, 1015 15th Street NW, Washington, D.C. 20005);

(2) Methods for Chemical Analysis of Water and Wastes, March 1979,
Technical Report No. EPA 600-4-79-020, Environmental Monitoring and Support
Laboratory, Office of Research and Development, U.S. Environmental Protection
Agency, Cincinnati, OH 45268 (available from the National Technical Information
Service, U.S. Department of Commerce, Springfield, VA 22161, Order No. PB 297686);

(3) Guidelines Establishing Test Procedures for the Analysis of Pollutants;
Final Rule and Interim Final Rule and Proposed Rule, Federal Register Part VIII, EPA,
Friday, October 26, 1984, 40 C.F.R. Part 136, Tel. 49, No. 209;

(4) Guidelines Establishing Test Procedures for the Analysis of Pollutants;
Final Rule and Interim Final Rule and Proposed Rule; Corrections, Federal Register
Part V l, EPA, Friday, January 4, 1985, 40 C.F.R. Part 136, pages 690 through 697;

(5) Methods for Organic Chemical Analysis of Municipal and Industrial
Wastewater, July 1982 Technical Report No. EPA 600 14-82-057, Environmental
Monitoring and Support Laboratory, Cincinnati, OH 45268;

(6) methods cited in (b) of th/s section; or

(7) other methods of analysis approved by the department and EPA. On
_ff_clbefore7/28/.59;am5/24/70, Register34;am 8/28/71, Register39, am 10/22/72,Register44;am
S/12/73, Rcgister47;am 2/2/79, Register69;am 4/23/79, Register70;am9/19/79, Register71;am
12/19/82,Rcgister84;am6/23/85, Register94;am 1/7/87, Register100)

Authority: AS 46.03.020
AS 46.03.070
AS 46.03.080

NOTE: The tables in 18 AAC 70.020(b) have been restructured to enhance readability.
No substantive changes have been made.
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(3) in estuaries, where the fresh and marine water quality criteria differ
within the same use class, the standard will be determined on the basis of salinity;
however, the marine water quality criteria will apply for dissolved oxygen if the salinity
is one part per thousand or greater and for fecal coliform bacteria if the salinity is 10
parts per thousand or greater. (Ineffectbefore7/28/59;,am$/24/70, Regi_er34;am8/28/71,
Register 3_, am 10122/72, Register 44; am 8/12/73, Register 47; am 2/2/'79, Register 69;, am 1/7/87, _-
Register100)

Authority: AS 46.03.020(10)
AS 46.03.070
AS 46.03.080

18 AAC 70.032. MIXING ZONES. (a) In applying the water quality criteria set
_)utin this chapter, the department will, upon application and in its discretion, prescribe
in its permits or certifications a volume of dilution for an effluent or substance within a
receiving water unless

(1) pollutants discharged could bioaccumulate; concentrate or persist in
the environment; cause carcinogenic, mutagenic, or teratogenic effects; or otherwise
present a risk to human health;

(2) there could be an adverse impact on anadromous fish spawning or
rearing, or a barrier formed to migratory species; or

(3) there could be an environmental effect so adverse that a mixing zone
is not appropriate.

(b) The water quality standards set out in this chapter may be exceeded within a
mixing zone prescribed by the department. In determining whether a mixing zone is
appropriate and the size of a mixing zone, the department will consider

(1) the physical, biological, and chemical characteristics of the receiving
water, including volume and flow rate;

(2) the effects the discharge may have on the uses of the receiving water;

(3) the mixing characteristics of the receiving water; and

(4) the characteristics of the effluent, including volume, flow rate, and
quality after treatment.

(c) In determining whether a mixing zone is appropriate and the size of a mixing
zone, the department will ensure that other water uses are protected.

(d) A mixing zone must be as small as practicable and must be consistent with
the provisions of this chapter.
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(6) the potential transport of pollutants by biological, physical, and
chemical processes.

(c) The department will, in its discretion, require an applicant to provide
information that the department deems necessary to adequately assess (b)(1) - (b)(6) of
this section. In all cases, the burden of proof for providing the required information is
on the person seeking to establish a zone of deposit. (Eft.3/30/s4,Register89;am 1/7/87,
Rcgistcr1(30)

Authority: AS 46.03.020(10)
AS 46.03.070
AS 46.03.080
AS 46.03.100
AS 46.03.110

18 AAC 70.034. THERMALDISCHARGES. Under section 316(a) of the Clean
WaterAct of 1977, if the owner or operatorof a thermal discharge source, after
opportunity for public hearing, can show to the department's satisfaction that application
of the temperature criterionin 18 AAC 70.020 is more stringent than needed to assure
the protection and propagationof diverse indigenous and anadromous populations of
aquatic life in waters to which the dischargewould occur, the department will, in its
discretion, apply a new temperature criterionto the water body affected. The new
criterion will assure the protection and propagationof diverse indigenous and anadro-
mous populations of aquatic life, and other wildlife, in and on that water body, accord-
ing to its protected use classes. (Eft.2/2/'79, Register 69;am 1/'//87, Register 100)

Authority: AS 46.03.020
AS 46.03.070
AS 46.03.080

18 AAC 70.040. NATURALCONDITIONS. Repealed and consolidated into 18
AAC 70.010. 2/2/79.

18 AAC 70.050. CLASSIFICATION OF STATEWATERS. (a) Except as
specified in (b) of this section, state water is protected for the following use classes:

(1) fresh waters- Classes (1)(A), (1)(B), and (1)(C);

(2) groundwaters. Classes (I)(A) and (2)(A)(iii);

(3) marine waters- Classes (2)(A), (2)(B), (2)(C), and (2)(D).

(b) Specific water of the state is protected only for the designated use class
• " shown, as follows:
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W_TERHHED LATITUDE DESIGNATED REACH OF
NRJ4E NUMBERe LONGITUDEee LOCATION USE CLASS WATER AFFECTED

Heine 19030004 148°25'12"W Near Livengood (1}(A)(Iv) Headwaters of Heine

Creek 65°33_60"N (1}(C) Creek to Hess Creek
Dam/reservolr diversion ditch

Isabel1 19030004 148°31_42"W Hear Livengood (1)(A)(iv) Headwaters of Isabell Creek
Creek 65°32_50-H to Hess Creek Dam road

crossing

Isabell 19030004 148°31'42"W Near Livengood (1)(A)(Iv) Hess Creek Dam road
Creek 65°32'50"N (1)(C) crossing to Hess Creek

Dam/reservolr diversion ditch

Lilllan 19030004 148°34'23"W Hear Livengood (1)(A)(Iv) Headwaters of Lilllan Creek
Creek 65°30'40"N to its confluence with

_ _ Livengood Creek .....

Lucille 19030004 148°27125"W .- Near Livengood (1)(A)(Iv) Headwaters of Lucille Creek
Creek 65°32t25-N to its confluence with

Livengood Creek

I
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W_T]_RHHED LATITUDE DESIGNATED REACH OF
IqI_LR HUILBRRt LONGITUDE** LOC_TION U8E CL_BB WATER AFFECTED

Ruth 19030004 148°32'30"W Near Livengood (1)(A)(iv) Headwaters of Ruth Creek
Creek 65°31'26-N to its confluence with

Livengood Creek

Steel 19030004 148°24'50"W Near Livengood (1)(A)(i) Headwaters of Steel Creek
Creek 65°28'12"N (1)(A)(iii) to its confluence with the

(1)(A)(Iv) Tolovana River
(I)(S)(li)
(1)(c)

Wonder 19030004 148°27'21"W Near Livengood (1)(A)(Iv) Headwaters of Wonder Creek
Creek 65°33'33"N (1)(C) to Hess Creek Dam/reservolr

diversion ditch

• Wntenhed mushers rd'er to mttnlmb established by the U.S. Depsrtmout of Interior, Geological Survey "HYDROLOGIC UNIT MAP - 1974 STATE OF ALASKA"
for sale by the U.S. Geological Survey, Fairbanks, AK 99701; Denver, CO 80225; or Reston, VA 22092. "lab document Is on file in the lieutenant governor's ofllce and
may be seen at any department office.

ee River laUtudes and longitudes a_ set nt the downstream end of the affected river reach, us detained hoes U.S. I)epsrtment of Interior, Geological Survey
quadea_le maps or ns assigned In "Water Resources Data for/dusks Water Year 1977" (U._. Gt.ologJesl Survey Water Data Report AK-77-1). (I. cne_ _ro._ ?/'_/_
am $pA/70, Relater 34;am8/28/71, Rei_sXer39,am 10/22/72,Relpster44; am8/12/73, Relpster47; am2/2/'/9, Relpster69,am9/22/84, Register91; ami/7/87. Reskter100;,am11/30/89,_Re_ster112)

Authority: AS 46.03.020(10) "_
AS 46.03.070
AS 46.03.080
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18 AAC 70.100
I

18 AAC 70.058. RECLASSIFICATION CRITERIA. Repealed 1/7/87.

18 AAC 70.060. PERMITS. Repealed 10/22/72.

18 AAC 70.070. WATER QUALITY CRITERIA FOR WATERS OF THE STATE
OF ALASKA. Repealed and consolidated into section 20(b). 10/22/72.

18 AAC 70.080. MINIMUM TREATMENT. Repealed and consolidated into 18
AAC 72. 2/2/79.

18 AAC 70.081. CERTIFICATE OF REASONABLE ASSURANCE. Repealed
8/21/78.

18 AAC 70.082. PUBLIC NOTICE OF APPLICATION. Repealed 8/21/78.

18 AAC 70.083. PUBLIC HEARING. Repealed 8/21/78.

]8 AAC 70.084. NOTICE OF PUBLIC HEARING. Repealed 8/21/78.

18 AAC 70.085. ACTION UPON APPLICATION. Repealed 8/21/78.

18 AAC 70.086. ENFORCEMENT DISCRETION. In determining whether to
initiate enforcement action on a water quality violation, the department will consider
whether the activity in question was conducted in compliance with permit conditions
established in accordance with AS 46.03.100 or 46.03.110(e), and with 18 AAC 15;
engineering plans approved in accordance with AS 46.03.720; or best management
practices adopted by the department. This section is intended to confirm the depart-
ment's enforcement discretion, and does noz create a reviewable decision. (F._.2/2/79,
Register69; am1/7/87, Register100)

Authority: AS 46.03.020

18 AAC 70.090. IMPLEMENTATION AND ENFORCEMENT PLAN. Con-

solidated in 18 AAC 72. 2/29/79.

18 AAC 70.100. PENALTIES. Repealed 8/21/78.
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(12) "contactrecreation"means activities in which there is direct and
intimate contact with water; examples include wading, swimming,diving, water skiing,
and any intimate contact with water directlyrelated to shoreline activities;

(13) "criterion"means a set concentrationor limit of a constituent that,
when not exceeded, will protect an organism, a population of organisms, a community or
organisms,or a prescribed water use with a reasonable degree of safety; in some cases, a
criterion might be a narrative statement instead of a numerical concentration or Limit;

(14) "department"means the Alaska Department of Environmental
Conservation;

(IS) "dissolved oxygen"means the concentration of oxygen in water as
determined either by the Winkler (iodometric) method and its modifications or by the
membrane electrode method;

(16) "effluent"means the segmem of a wastewater stream that follows the
final step in a treatment process and precedes discharge of the wastewater stream to the
receiving environment;

(17) "fecal coliform bacteria" means those bacteria that can ferment
lactose at 44.5" +_ 0.2"C to produce gas in a multiple tube procedure; "fecal coliform
bacteria" also means all bacteria that produce blue colonies within 24 +_hours of
incubation at 44.5' +_ 0.2"C in an M-FC broth medium;

(18)"fish"meansanyofthegroupofcold-bloodedvertebratesthatlivein
water, and have permanent gills for breathing and fins for locomotion;

(19) "grain size accumulation graph" means a plot of sediment-sieving data
showing logarithm of grain size in millimeters on the horizontal axis and percent
accumulation by weight (linear scale) on the vertical axis;

(20) _groundwater"means water in the zone of saturation, which is the
zone below the water table, where all interstices are filled with water;

(21) "industrial use" means use of a water supply for a manufacturing or
production enterprise except food processing, and includes mining, placer mining, energy
production, or development;

(22) "lake" means an inland water body of substantial size, occupying a
basin or hollow in the earth's surface, which may or may not have a current or single
direction of flow;
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I

(34) "pollution" means the contamination or altering of state land or water
in a manner that creates a nuisance or m.kes laud or water unclean, noxious, impure, or
unfit so that it is actually or potentially harmful, detrimental, or injurious to

(A) public health, safety, or welfare;

(B) domestic, commercial, industrial or recreational use; or

(C) livestock, wildlife, or aquatic life;

(35) "residues" means floating solids, debris, sludge deposits, foam, scum,
or any other material or substance remaining in a water body as a result of direct or "
nearby human activity;

(36) "secondary recreation" mean_ recreation activities in which water use
is incidental, accidental, or sensory; it includes fishing, boating, camping, hunting, hiking,
and vacationing;

(37) "sediment" means solid material of organic or mineral origin that is
transported by, suspended in, or deposited from water; it includes chemical and bio-
chemical precipitates and organic material such as humus;

(38) "sheen" means an iridescent appearance on the water surface;

(39) "sodium adsorption ratio (SAR)" means the estimated degree to
which sodium from a given water will be adsorbed in soil, as proposed by the U.$.
Salinity Laboratory, U.S. Department of Agriculture, "Handbook 60"; it is expressed as
the quotient of the sodium ion concentration and the square root of half the sum of the
calcium and magnesium ion concentrations: ""

(Na")

/ ,(Ca') + (Mg _)
2

(40) "spawning" means the process of producing, emitting, or depositing
eggs, sperm, seed, germ, larvae, young, or juveniles, especially in large numbers, by
aquatic life;
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(45) "turbidity" means an expression of the optical property that causes light to be
_c.ncrcd and absorbed rather than transmitted in straight lines through a water sample; turbidity in
water i._caused by the presence of suspended matter such as clay, silt, finely divided organic and
inorganic matter, plankton, and other microscopic organisms;

(46) "water" means lakes, bays, sounds, ponds, impounding reservoirs, springs, wells,
rivers, streams, creeks, estuaries, marshes, inlets, straits, passages, canals, the Pacific Ocean, Gulf of
Ala,,ka. Bering Sea and Arctic Ocean, in the state's territorial limits, and all other bodies of surface or
tmdcrground water that are wholly or partially under state jurisdiction; "water" does not include ponds
or lagoons or parts of wastewater treatment systems that axe lined or constructed so that seepage into
the ground is not allowed;

(47) "water recreation" means contact recreation or secondary recreation, as defined in
thi_ section;

(48) "water supply" means any of the waters of the state which axe designated to be
protected for fresh water or marine water uses, including waters used for drinking, culinary, food
pr,,cc._ing, agricultural, aquacultural, seafood processing, and industrial purposes; "water supply" does
n.t necessarily mean that a water body that is protected as a supply for the uses listed in this

" " i,._ragraph is safe to drink in its natural state; and

(49) "wildlife" means all species of mammals, birds, reptiles, and amphibians. (h effect
I,_h,vt. 7128/59; am 5/24/70, Register 34; am 8/28/71, Register 39; am 10/22/72, Register 44; am 8/12/73, Register 47; am
2/2/7'J, Rcg,ster 69, am 4/23/79, Register 70; am 9/19/79, Register 71; am 6/23/85, Register 94; am 1/7/87, Register 100)

Aulhority: AS 46.03.010
AS ,46.03.020
AS 46.03.070
AS 46.03.080
AS 46.03.100
AS 46.03.110

Editor's Note: The address of the central office of the Department of Environmental Conservation
referred to in 18 AAC 70.110(5) is P.O. Box O, Juneau, AK 99811-1800.

Nt)TI.': The official version of this document is printed in the Alaska Administrative Code, published
by the Michie Company. If any discrepancies are found between this version and the published
version, the published version will apply unless the discrepancy is an obvious error in the published
version. The tables at 18 AAC 70.020 and at 18 AAC 70.050 have been restructured to enhance

rcathbility; no substantive changes have been made.
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CHRISTOPHER L. VALS projectmanagement
hazardousmaterialsmanagement
subsurfacecontamination

investigation
litigation support

EDUCATION

California State University, Hayward: B.S. Biological Science

PROFESSIONAL HISTORY

Woodward-Clyde Consultants, Senior Project Engineer, 198_-date
U.S. Environmental Protection Agency, Environmental Scientist/Senior On-Scene

Coordinator, 1974-198_
U.5. Coast Guard, Commlssaoned Officer, 1971-197_

REPRESENTATIVE EXPERIENCE

Mr. Vals' technical expertise includes the management, treatment, and disposal of oil and
hazardous materials, particularly as it applies to the clean-up of uncontrolled hazardous
waste sites, hazardous materials spills, and oil spills. He is also experienced in the
decommissioning of PCB electrical equipment. Mr. Vals has a strong contract manage-
ment background, having developed and managed a number of waste cleanup and tech-
nical support contracts.

Specific project experience at Woodward-Clyde Consultants includes:

• Project Manager for the Confirmation Study, Remedial Investigation, and
Feasibility Study for Hamilton AFB. The work was performed for the Omaha
District Corps of Engineers over a 3-year period pursuant to the Defense
Environmental Restoration Act (DERA). Field work included the investigation of
the base landfill, incinerator sites, underground storage tanks, a low-level
radiological disposal site, and the base industrial plant. A long-term groundwater
monitoring program was also conducted. A Confirmation Study Report, Remedial
Investigation Report, Feasibility Study Report and Risk Assessment were prepared.

• Project Manager for the remedlation of two abandoned printed circuit board
manufacturing facilities in Stockton, CA. The client has contracted with
Woodward-Clyde to conduct the remedial investigations of both facilities, and to
prepare feasibility studies and remedial action plans for both sites. Woodward-
Clyde will also provide management consultation during clean up. Both facilities
are California Superfund sites.

• Project Manager for the RCRA Facility Investigation of a wood treatment
facility. Contaminants include heavy metals and pentachlorophenol. Field work
includes onsite and offsite investigation of surface and subsurface soil and
groundwater contamination. Additional activities will include preparation of a
feasibility study, engineering plans and specifications, and construction
management oversight.

• Project Manager for a project which provides technical support to a major San
Francisco law firm. Woodward-Clyde has been retained to assist in the defense of
the law firm's client, a defendant in a groundwater contamination lawsuit.
Responsibilities include data review, background investigation, installation, and
sampling of monitoring wells, geophysical surveys and soil sampling.

VAIS-CL 6-gg/l_
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• ProjectManager for a number of smalltechnicallitigationsupportprojectsfortwo
major San Franciscolaw firms. Cases, forwhich supportisbeingprovided,are
both civiland criminal.

• ProjectManager fora projectto preparethe designbasisand the authorityto
constructpermit applicationfora flaretower to be installedat a railcarcleaning
facility.

• Project Manager for an EPA REM II Contract project reviewing documents submit-
ted to the EPA by the Department of Defense under the Installation Restoration
Program (IRP).

• Project Manager for McClellan AFB REM It Contract project for EPA Region 9.
The project provides technical support and assists the EPA in evaluating the Air
Force's cleanup of the slte.

• Assistant Project Manager on a project to assess the extent of PCB contamination
resulting from improper disposal of PCB-contaminated natural gas condensate. The
client, a natural gas pipeline company, has contracted Woodward-Clyde Consultants
to quantify the degree of contamination and to develop remedial measures to clean
up sites found to be contaminated.

• Principal Investigator on a project for a large oil company, to examine a former
tank farm for the presence of hazardous materials. The project requires develop-
ment of sampling plans, field sampling and analysis, and design of a remedial plan
utilizing on-site treatment and recycling, along with excavation and removal.

As the Senior On-Scene Coordinator for EPA Region 9, Mr. Vats was responsible for the
coordination of the region's response to oil and hazardous materials releases as well as
other environmental emergencies. He directed or participated in the assessment of a --
diversity of sites including abandoned drum storage sites, chemical anti pesticide dumps,
a pesticide contaminated airfield, underground tank leaks, PCB electrical equipment
storage sites, and landfills. Specific experience includes=

• Managed or participated in some of EPA Region 9's responses to major oil and haz-
ardous materials splits. Principal among these were= T/V Puerto Rican, Lake
Wishon, CA and Osito Canyon, CA, oil spills; and hazardous materials spills at
Santa Fe Springs, CA, Coppermine, AZ, and in the Pacific Islands. The Pacific
Islands project was developed to remove all non-DOD hazardous materials from
Guam, Saipan and the islands of the U.S. Trust Territory of the Pacific Islands.
After a thorough preliminary assessment and l0 months of careful planning and
logistics, Mr. Vats and another EPA On-Scene Coordinator led two teams of six
EPA, USCG, and contractor personnel on a 10-week expedition to the Islands to
complete the removal Working independently of each other, both teams succeeded
in removing, treating, or destroying all the material originally proposed for removal
plus considerable additional material which appeared once the teams arrived on
island. Despite unfavorable workmg conditions and unforseen logistical problems,
the removal phase was completed on time and under budget.

• Trained EPA federal, state, and local response personnel, managed budget,
reviewed contingencyplans,coordinatedstateand localresponseagencies,and
developedknowledge of environmentallegislationand regulation.

VAIS-CL 6-$8/It_
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AWARDS

EPA BronzeMedal forCommendable Service
EPA Office of Emergency and Remedial Response, Directors Award
Letter of Commendation for Actions at General Disposal Site

PUBLICATIONS

Superfund removals in remote areas of the world: Pacific Island immediate removal pro-
ject (co-author). Presented at Management of Uncontrolled Hazardous Waste Sites Con-
ference, Washington D.C., 1984.

Heat-stress monitoring at uncontrolled hazardous waste sites (co-author). Presented at
Management of Uncontrolled Hazardous Waste Si_esConference, Washington D.C.) 1984.

Regulatory encounters at Santa Fe Springs) legal considerations for hazardous waste
removal. Presented at National Hazardous Materials Spill Conference, 1954.

VAIS-CL 6-g8/I/_
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FREDERICK WEHRENBERG, JR. hazardous materials
investigation/management

water quahty

EDUCATION

U.S. Coast Guard: Training in hazardous chemicals and marine systems.

PROFESSIONAL HISTORY

Woodward-Clyde Consultants, Staff Scientist, 19gS-date
United States Coast Guard: Marine Safety Office, Hazardous Chemical Response Team,

1977-1985

REPRESENTATIVE EXPERIENCE

Mr. Wehrenberg _s experienced in hazardous materials inspection, storage, and cleanup;
project coordination; and training ol personnel in pollution control. He has coordinated
operations with the EPA, and is thoroughly famihar with Iederal regulations on water
pollution. Specific project experience includes:

• Site Safety Officer and Chemist for a PCB investigation project for a natural gas
Iaclhty m New Mexico. Mr. Wehrenberg supervised site salety, managed drilhng
operations, and selected, tested, and classified samples.

• Training Officer, U.S. Coast Guard Haz-Chem Response Team. Trained and super-
v;sed personnel m pollution control, inspection of facilities, and enforcement of
Iederal laws. Coordinated operations with the EPA, cleanup contractors, and other
agencies.

• Pollution Investigator, U.S. Coast Guard. Enlorced federal water pollution regula-
tions, investigated hazardous material spills, and supervised cleanup operations.

• Installation and sampling of momtoring wells and investigation of soil and
groundwater contamination for an electronics plating facility.

• Supervision of Subcontractor (m EPA Level B Protection) during sampling of PCB-
contaminated electrtcat transformers. Coordinated efforts with the U.S. Navy and
the Army Corps of Engineers to deenergize and sample over 200 electrical
translormers at a deserted mr force base.

• Sampling of several momtoring wells within a landfill to monitor groundwater
contamination over an entire year.

• Location of buried radiological waste cylinder using a Geiger counter, at a deserted
air force base.

• Instructor for a short course on computer graphics at the National Meeting of the
Association of Engineering Geologists.

WEHRENBERG 3-87/23
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STACEYBROWN analytical chemistry
data base management

EDUCATION

National University: B.S., Computer Science, 1987
University of California, San Diego" B.A., Chemistry, 1983

PROFESSIONAL HISTORY

.. Woodward-Clyde Consultants, Staff Scientist, 1987-date
Aerojet Techsystems, Environmental Analysis Laboratory, Chemist, 1987
Aerojet Strategic Propulsion Company, Research & Development Laboratory, Associate

Chemist, i%#-1%7

REPRESENTATIVE EXPERIENCE

Mr. Brown serves as a chemist and data base specialist on the staff of Woodward-Clyde
Consultants. His expertise is quallty control and quality assurance for sample analysts
data. While at WCC, he has been responsible for quality control, accuracy of data
gathering, and testing for a variety of projects, including groundwater and soil samphng.

Mr. Brown's project experience includes:

• Chemistry Task Leader/Data Base manager for a project in Alaska for the Air
Force. Responsible for checking quality control and quality assurance on
laboratory sample analysis data. Impleted a computer data base system for sample
analysis data. Field sample coordinator.

• Casmalia data base person responsible for quality control and quality assurance for
laboratory sample analysis data. Responsible for water quality data sections in
quarterly reports. Task leader for investigation of groundwater site anomalies.

• Chemist responsible for quality control/quality assurance for soil and water data
for Tracy project. Responsible for data analysis sections for soil and water
samples.

• Chemical Analyst for quality assurance/quality control laboratory sample analysis
data on Western Farms project.

• Chemist in Environmental Analysis Laboratory for Aerolet Techsystems. Analyzed
water and waste samples by Ion chromatography using a Dionex instrument.
Section leader for the wet chemistry laboratory. Quality control inspector for
production manufacturing department involving particle analysis determination.

• Associate Chemist in Research & Development Laboratory for Aerojet Strategic
Propulsion Company. Production quality control supervisor responsible for quality
control and production line audits.

BROWN-S 3-g8/25
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ROBIN K. SPENCER environmental sciences

hazardous materials management

EDUCATION

University of Cahfornia, Berkeley: B.A., Geography, [980
University of California, Davis: Certificate, Hazardous Materials Management, 1987
Post-graduate studies in business admimstration, geology, and technical writing

PROFESSIONAL HISTORY

Woodward-Clyde Consultants, Staff Scientist, 198_-date
University of Cahforma, Lawrence Berkele_ Laboratory, Research Associate, 1979-198.5

REPRESENTATIVE EXPERIENCE

Ms. Spencer is experienced m environmental assessment, with responsibilities including
project coordination, writing and review of technical reports, financial administration,
and field sampling and quality' assurance procedures. Specific prolects include the
followung:

• Assistant Site Manager, EPA Superfund project in Tacoma, Washington. Ms. Spencer
= reviewed and authored technical reports; served as quality assurance officer for the

sampling effort; and v,as responsible for financial and logistical administration.

• Project Coordinator, EPA Superfund project in Oahu, Hawad. Ms. Spencer coordi-
nated financial administration and wrote technical reports.

In-house coordinator, author and rewewer of sampling plans, and administrative
assistant, EPA Superfund project, Region 9. Ms. Spencer interfaced with the
National Program Management Office (NPMO) for REM-II on financial and
administrative matters: pohcy, budgets, contract lab program, and subcontracting.

Ms. Spencer's responsibilities at Lawrence Berkeley Laboratory included:

• Organization and conduct of international literature searches in the fields of
nuclear waste isolation, geothermal energy, and indoor air quality.

• Edlt.lng and production of malor scientific reports, including a review work on
indoor alr pollutants. Collected and analyzed information; created two data bases
with final project results.

• Management of senior staff scientist's $1.t_ million research budget. Produced,
documented, and evaluated computer-generated financial statements.

PUBLICATIONS

Indoor air quality control techniques: A critical review (with W. Fisk, D.T. Grimsrud,
F.3. Offerman, B. Pedersen, and R. Sextro). Lawrence Berkeley Laboratory, LBL-16493,
1984.

Listing of scientific data on the Baca Geothermal Field (with C.F. Tsang). Lawrence
Berkeley Laboratory, LBL-17675, 1984.

Thermal impact of waste emplacement and surface cooling associated with geological
disposal of nuclear waste (with 3.S.Y. Wang, D.C. Mangold, and C.F. Tsang). Lawrence
Berkeley Laboratory, NUREG/CR-2910, LBL-133tH, 1981.

SPENCER-RK 6-87/23
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KEITH F. MOBLEY arctic engineering
foundation engineering
civil engineering

EDUCATION

Montana State University: B.S., Civil Engineering, 1976
San Diego State University: graduate coursework in soil mechanics

and hydraulics, 1976-1977
Dartmouth: M.S., Civil Engineering, 1988

REGISTRATION

Professional Civil Engineer: Alaska, 1981; California, 1979

PROFESSIONAL HISTORY

Woodward-Clyde Consultants, Staff to Project Engineer, 1981-date
Ted Forsi and Associates, Anchorage, Alaska, Civil Engineer, 1980-1981
San Dieguito Engineering, Rancho Santa Fe, California, Geotechnical Engineer,

1977-1980

REPRESENTATIVE EXPERIENCE

Offshore Geotechnical Work, Beaufort Sea: Mr. Mobley's work has included

supervision of drilling and sampling through the sea ice for gravel island
foundation designs and design and stability of a seawater intake facility. These
projects were at remote sites requiring skillful logistical planning and support.
Both frozen and thawed samples were obtained, tested, and prepared for in-situ
condition shipment to laboratory facilities. He also supervised construction
observation and fill testing of man-made islands up to six miles offshore,
connected by ice roads. Fill materials, which had to be placed in layers and
then compacted, originated from upland sources. The work involved hands-on
experience with field construction observations and tests, tests in a field
laboratory, and installation and reading of field instrumentation.

Onshore Geoteehnical Investigations: As an Engineer working in California, his
projects included landslide and settlement analysis, site stability and geologic
reconnaissance, grading and compaction certification, foundation design,
exploratory borings and seepage analysis.

Alaskan onshore work has included several pile installation projects, one which
included a state-of-the-art design for heavy pile loads at a North Slope coasts]
site. The work included participation in the original design and review of the
contractor's alternative construction proposal. As the Project Engineer, he
provided the technical input and made decisions regarding all field design
changes and pile load test certification. He has conducted similar investigations
for foundation design and site analysis for two commercial developments in
Homer and two developments in Anchor River, He also performed a soils

. investigation and gravel source search for a proposed industrial park and an
eight-mile extension of the Point MacKenzie road system.

Hydrology: For the Chakachamna and Bradley Lake Hydroelectric Projects,
Mr. Mobley performed hydraulic and river flow studies including

KFM 2/88
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instrumentation and flow measurements. Instrumentation installation required
scuba diving and rock climbing techniques in extremely difficult field
conditions. He also assisted in the field interpretation of data collected, On
the Ninglik River in western Alaska, he periormed bathymetrtc surveys utilizing
electronic positioning equipment and a portable bathymeter. This project was
assisted by local residents interested in the project.

On the Trans-Alaska PipeLine Project, operations phase, he worked closely with
Alyaskats engineering personnel as a field engineer during pipeline repair work
in an unstable permafrost area at Atigun Pass. He was responsible for instru-
mentation, installation and monitoring, and for design and construction of
surface drainage, and also assisted in preparation of summary documents for
year_s construction and data acquisition, Instrumentation included inclin-
ometers/borehole extensometers, standpipe piezometers and thermistor strings.
Mr. Mobley obtained much hands-on experience with installation of geotechnical
instruments and developed new installation methods to help the instruments
withstand the rigors of construction activities and the arctic environment.

Geophysics: For the Sualtna Hydroelectric project he worked as a field
engineer on a seismic refraction investigation. Work included setting explosive
charges, preparing sensors and operating the data collection instruments. He
also performed field interpretation of obtained data on a regular basis for the
client representative on site. For a major waterline project, he developed and
executed a seismic survey to define bedrock interfaces and cross-slope profiles•
Analysis of the data was used for stability analysis and cost estimating.

Civil Design: Civil engineering experience in Alaska and California included
street and utility design and specifications, design and specifications for
expansion of a water utility system including a 1-MG tank reservoir, septic
system design for individual homes and commercial developments. While working --

• • • • I •

in San Diego, Mr. Mobley was involved wzth subdzwszon deszgns, including street
and arterial road layout, cut and fill calculations drainage and utility layout.

In Alaska he completed a conceptual design and cost estimate for the upland
facilities of a proposed fishing fleet harbor in Atka. Included was a review of
potential site locations, an onsite survey of the foundation conditions,
existing infrastructure and material borrow sources. The design was presented
in a report which included text photos and drawings of recommended alternatives.
Also completed was a street and utility design and specifications for a major
street in the community of Soldotna. Work included quantity calculations,
drainage design, utility locations, survey coordination, drafting coordination
and preparation of the specification document.

AFFILIATIONS

American Society of Civil Englneers/Member
Canadian Geoteehnical Society/Member

PUBLICATION

Special Pile Foundations for a Coastal Permafrost Site (with H,P, Thomas)
ASCE Fourth International Cold Regions Engineering Specialty Conference, 1986

KFM 2188
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KELLY D. SUSEWIND hazardous wKste investigation
geotechnical engineering
construction monitoring/
inspection . ,"

EDUCATION

Washington State University: B.S., Geological Engineering, 1984
Grays Harbor College: A.S., Engineering, 1982

PROFESSIONAL HISTORY

Woodward-Clyde Consultants, Anchorage, Alaska, Senior Staff Engineer,
1985-date

Geo Engineers, Bellevue, Washington, Field Engineer, 1985

REPRESENTATIVE EXPERIENCE

Mr. Susewind has been involved with hazardous waste investigationsin Alaska,
__ Washington and Texas. Specific responsibilities and projects have included:

• Field supervisor for a drilling and sampling operation conducted a several
remote Alaskan military sites. ResponsibiLities included supervision of a
crew of seven, mobilization of equipment, supervision of drilling
operations including monitoring well installation and development, soils
logging, soil and water sampling, and assisting in the preparation of the
final report.

a Member of a sampling and analytical team that characterized the
constituents present throughout a ballast water treatment facility.
Contributions to the project included: extensive sampling throughout the
system, design and fabrication of s specialized sampling device, reduction
and analysis of a major portion of the data collected, and assisting in
writing the final report. Mr. Susewind also conducted an in-tank
physical inspection in which he was responsible for devising a sampling
scheme, designing and fabricating a sampling device and technique,
sampling the tank, running appropriate laboratory tests and reporting the
results to the client.

• Field investigator and co-decon manager for an extensive drilling and
sampling operation conducted at an abandoned hazardous waste dump site
in Texas. His responsibilities included: mobilization of equipment,
logging boreholes, devising proper sampling protocol, and soils sampling.
As decon manager he was responsible for proper decontamination of all
drilling and sampling equipment.

_ • Assistant for soil-gas investigations in which his responsibilities have
included mobilization of equipment, installation of sampling probes, and
evacuation and sampling of the probes.

• Completed hazardous waste training, level "B" and "C."

KDS/2 11/87



I

,tG 4G5 Woodward.ClydeConsultants
KELLY D. SUSEWIND ' Page 2

t

Mr. Susewind also has experience in more typical engtnee_'ing applications
including: soils logging of test pits and boreholes and geophysical logging of .-
boreholes; performing calculations for Uearing capacity, settlement, and time of
settlement for building foundations; doing elope stability calculations using state
of the art computer programs; performing various hydrologic calculations;
providing fill control and inspection; and monitoring the installation of
auger-cast piles.

HONORS

Member of the Top Ten graduates, Weatherwax High School, 1979
Member of the Top Ten graduates, Grays Harbor College, 1982
Selected The Outstanding Senior in Geological Engineering, WSU, 1984
Recipient of The Bishop-Fleet Foundation Scholarship, 1982-1984

Monetary award for academic excellence.

KDS/2 11/87
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RESUME

JA.t.ES A. HUNTF_k

EXPERIENCE

5/86 to present - Senior NTdroseolo$1st. Alaska Department of Natural

Resources, Division of Geological and Geophysical Surveys, Eagle River,

Alaska. Major duties were conducting and reporting on ground-water

investigations. Established scope and objectives of section ground-water

investigations, supervised three hydrogeologlsts, and coordinated data

collection activities wlth other agencies. Provided hydrogeologlc review
and advice to other agencies.

5/82 to 5/'86 - Project Hydrogeologist. Alaska Department of Natural

Resources, Division of Geological and Geophysical Surveys, Eagle River,

Alaska. Conducted and reported on ground-water supply evaluations

including major study areas of Eagle River, Potter Marsh, Anchorage

Hilislde, and Fairbanks Uplands. Planned and supervised two alr-rotary

drilling contacts for observation wells, developed digital water-level

-- recording and data processing capabilities, applied a three-dimenslonal

ground-water flow model to the Eagle River confined aquifer system, and

gave presentations on project results.

3/g2 to 4/82 - Geologist. R&M Consultants, Anchorage, Alaska. Logged soll
borings at Prudhoe Bay, Alaska.

9/79 to 9/81 Project Hydroseolo$1st. lows Geological Survey, Iowa City,

Iowa. Directed and conducted parts of two regional hydrogeologic
investigations in Iowa, including synthesis of surface and subsurface

data, direction of a rotary drilling rig, geophysical well logging,

conduction of pumping tests, and supervision and training of support

personnel. Technical assistance and expert testimony were provided to

other state agencies regarding ground-water contamination problems and

controversies involving allocations to municipal, rural water,

irrigation, and domestic supply systems.

1/80 to 5/8_I Adjunct Instructor. University of Iowa, Iowa City, Iowa.
Developed and taught a hydrogeology course for seniors and graduate

students, and directed independent studies.

1/78 to 8/79 Research Assistant. University of Wisconsin, Madison,

Wisconsin. Finlte-difference ground-water flow models were used to

simulate flow systems at three lake/aqulfer systems in Wisconsin.

Cross-sectional, three-dimensional, and transient models were used.

9/77 to 12/77 - Teaching Assistant - Introductory Geology

6/75 to 9/75 - Field Assistant EME, Inc., Duluth, Minnesota. Assisted

magnetic, induced polarization, electromagnetic and shallow seismic

refraction surveys in Minnesota, Wisconsin, and Michigan for mineral
exploration programs.
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EDUCATION
i

M.S. Degree, Geology, 1979. Unlversity of Wisconsin - Madison, Wisconsin.

Emphasis on Hydrogeology.

B.S. Degree, Geology and Math, 1977. University of Minnesota - Duluth,

Minnesota. Outstanding Senior, Geology Department, Magna rum laude (GPA
3.6/4.0). "'_

Duluth East High School, Duluth, Minnesota. Graduated 26/512, 1973.

REF.ERENCES

Larry L. Dearborn Dr. William E. Long

E.G. Jordan Company A/aska Division of Geological &

P.O. Box 7050 Geophysical Surveys (DGGS)

Portland, Maine 04112 P.O. B_x 772116

(207) 775-5401 Eagle River, Alaska 99577

[Senior Geohydrologlst, (907) 696-0070

DGGS, Alaska, 1/81-4/86]

Dr. George A. Hallberg Dr. Mary P. Anderson

Geological Survey Bureau Department of Geology and Geophysics

Iowa Department of Natural Resources 1215 W. Dayton Street

Iowa City, Iowa 52242 Madison, Wisconsin 53706

(319) 335-1575 (608) 262-2396

REVIEWED PUBLICATIONS

Hunter, J.A., and Maynard, D.L., 1987, Extent of ground-water contaminatlon in Alaska: Alaska
D1v,slon of Geological and Geophyslcal Surveys Report of Investigations 87-16 17p.

Hunter, J.A., 1986, Ground-_ater contamlnat)on at Peters Creek, Municipality of Anchorage,
Alaska Ground-water occurrence and movement- Alaska O*vlslon of Geologlca] and
Geophysical Surveys Report of Invest,gat,ons 86-24, 12 p.

, lgBG, Evldence of ground-water recharge through frozen soils at Anchorage, Alaska: ,n
Kane, D.L., edltor, Cold Regions Hydrology Symposlum, Proceedings,iAmerican Water Resource-_
Association, Bethesda, Maryland, p. 24S-252.

Hunter, J.A., and Prokosch, G.J., 1985, RecognltTon and resolutlon of Eagle River's ground-water

confllcts: Roles of data and _ater rights: _n {)w_ght,L.P., Chairman,'Resolving Alaska's
water resources confllcts. Proceed,ngs, _aska Section, _rican Water Resources
Association, Institute of Water Resources/Eng,neering Experiment Station, University of
A1aska-Falrbanks, Report IWR-108, p. 167-175.

Hunter, J.A., 1984, Ground-water occurrence in Eagle RTver, Alaska: Alaska Otvislon of
Geological and Geophysical Surveys, Report of Investigation 84-21, 15 p.

Hunter, J.A., and Dearborn, L.L., 1984, Evaluation of a shallo_ sand-and-gravel aquifer at Eagle
River, Alaska, in Short Notes on Alaskan Geology, 1982-83: Alaska Division of Geological
and Geophysical-_'urveysProfessional Report 86, p. 13-18.

Hunter, J.A., Ludvlgson, G.A., and Bunker, B.J., 1983, Hydrogeology and stratigraphy of the
Dakota aquifer in Io_a: lo_a Geological Survey Water Supply Bulletin No. 13, SS p.

Hunter, J.A., and Anderson, M.H., 1981, The u_e of ground-water flo_ models for estimating lake
seepage rates: Ground Water V. 19, NO. 6, p. 6OB-616.

Anderson, H.P., and Hunter, J.A., 1981, Seasonal reversals of ground-water flo_ around lakes and
the relevance to stagnation points and lake budgets: Water Resources .Research, v. 17. no.
4, p. 1139-1150.

Hunter, J.A., 1980, Evaluation of the extent of hazardous waste contamlnat{on in the Charles City
area: {o_a G_logical Survey Contract Report, July 30, 1980, 74 p.
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ABSTRACTS AND BRIEF OR iNFORMAL REPORTS

Hunter, J.A., and Maynard, O.k., 1987, Data fro_ Alaska inventory of contaminated aqulfer_:
Alaska Division of Geological and Geophy=ica] Surveys Public-Data File 87-23, unpaglnated.

%
Hunter, J.A., 1987, Review of a consultant's report on septic system contamination at Anchorage,

Alaska, with _nterpretations of data: Alaska Diwsion of Geological and Geophyslcal Surveys
Pub]/c-Data File 87-14, 15 p.

, 1987, Availab111ty of ground-water quallty data in Alaska: Alaska D_vislon of
Ceologlcal and Geophysical Surveys, Publlc-Data File 87-7, 87 p.

1986, Results of an aquifer test at Peters Creek, Municipality of Anchorage, Alaska:
• Alaska Div_slon of C eolog(cal and Geophysical Surveys, Publlc-Data File 8G-77, 7 p.

, 1986, Recent well failures (n $outh,est £agfe River, Alaska: Alaska D{vislo_ of

Geological and Geophyslcal Surveys, Public-Data F_le 8G-24, G p.

}986, Evaluatlon of aquifers near Alpine Woods subdlvislon, south Anchorage, Alaska:
Alaska Divlsio_ of Geological and Ceophysical Surveys, Public-Data File 86-II, 13 p.

1985, Water-level decllnes in ,ells in south Anchorage, a presentation to the
Aia_ka Water Board- Alaska Div;sion of Geological and Geophysical Surveys, Public-Data F_le
85-35, 5 p.

Dearborn,t.t., and Munter, J.A., 1985, Water-level declines in walls tapping 1o,er Hlllslde
aquifers, Anchorage, Alaska: Alaska Division of Geological and Ceophysical Surveys,
Public-Data F*le 85-}3, 12 p.

Hunter, J.A., 1984, Status of hydrogeologlc work near Potter Marsh with suggestions for future
work Alaska Divls_on of Geological and Geophysical Surveys, Indiv;dual Report, February

-- 15, 198_, 7 p.

Anderson, Mary P., and Hunter, Jam_s A , 19_, Co,*nent on "Th_ interact|on of lakes wlth varlably

saturated porous medla" by Thomas C. Winter: Water Resources Research v. ZO_ no. 8, p.
1164-1165.

Hunter, J.A,, 1981, A haz_rdous-.aste landflll ;n Charles City, iowa: Iowa Ceology, no. 6, p.
5-8

Hunter, 2.A., and Hallberg, C.R., .ith J. Wlegand and M. Smith, 1981, The Dakota awulfer stud>

' " and the development of water a|1ocatlon pollcies in northwest iowa: iowa Geology, no. 6, p.
16-17.

Hunter, J.A., 1981, Results of an aquifer analysis *n northeastern Carroll County, Iowa- Iowa
Geological Survey report to the lo,a Natural Resources Council, July 8, 1981, 30 p.

, 1981, The Dakota aquifer in lows as part of several regional ground-water flo_

systems: N-C Sectlon CSA, Abstracts w_th Programs, v. 1_, no. 6, March, 1981, p. 310.

Hallberg, C.a., and Munter, 3.A., 1980, Report of investigations on the occurrence of gasoline in
the soil and _n the ground water (n Davenport, io_a: iowa Geological Survey, 0ecember 30,
1980, unpag_nated.

Hunter, J.A., 1980, Evaluation of ,star quality monitoring at Great Plains Beef S_heidle site:

Io.a Geological Survey Contract Report, July 15, 1980, 13 p.

• 1979, Croundwater modeling of three lake/aquifer systems in Wisconsin: M.S. The=i_,
University of Wisconsin, Madison, W{sconsin, 100 p.

Hunter, J.A., end Anderson, M.P., 1979, Comparison bet,een two- and three-dimensional models of
a ground-water lake system in Wisconsin: CSA Annual Meeting, Abstracts _tt3_ Programs, v.
11, no. 7, August 1979, p. _85.

, 1979, Estimating ground-water flo_ to lakes us{ng computer models - A case study of
Snake Lake, Wi_constn: N-C Sect|on C_SA, Nmstrscts wit_ Pro_rsms_ v. 11, no. S, March, 1979,

_ p. 236.
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3OEL R. KUSHINS hazardous vcaste managemen[
underground storage tank

management
environmental propert_

evaluations
vcater resources

EDUCATION

California State Umverslty, Sacramento: M.S., Civil/Samtary Engineering, 1976
University of California, Davis: B.S., Civil Engineering, 197l

REGISTRATION

Civil Engineer: Cah:[orma, Registration No., C29367

PROFESSIONAL HISTORY

Woodward-Clyde Consultants, Project Engineer, [9$6-date
Computer Engineering Design, Inc., San 3ose, Prolect Engineer, 1982-1985
Thermal Dynamics, Crockett, Cahfornia, Civil Engineer/Sales Representative, 1980-1982
Kennedy/3enks Engineers, San Francisco, Sanitary Engineer, 1980
Parsons Brinckerhoff Quade & Douglas, San Francisco, Senior Sanitary Engineer,

1979-198_
State Depar_nent of Health Services, Berkeley, California, Assistant _ aste Management

Engineer, 1977-1979
Development and Resources Corporation, Sacramento, Associate Engineer, 1973-1977

REPRESENTATIVE EXPERIENCE

Mr. Kushins ts a Prolect Engineer with more than 16 years of professional experience.
This experience tncludes the management of engineering projects from initial field
investigation to final design and supervision of contractor installations. Mr. Kushins'
responsibility at Woodward-Clyde Consultants is in the area of hazardous waste
managemenL

Representative professional experience includes:

• RI/FS Manager for a US Air Force Installation Restoration Program (Remedtal
lnvesttgation/FeasibHlty Study). As RI/FS Manager, Mr. Kushxns ts responsible for
the technical activities on the project. He is responsible for generating work plans,
assisting Task Leaders in setting goals and milestones, and directing work within
the tasks. He is also responsible for the review and modification of the technical
requirements and specificatxons for subcontract services.

• Project Manager for an environmental site assessment on a 10-acre industrial
parcel for The Home Depot. As Project Manager, Mr. Kushins coordinates all site
history reviews and field work activities to assess whether levels of hazardous
substances exist in the soil and groundwater underlying the site.

• Project Manager for The Clorox Company's underground storage tank management
program. As ProJect Manager, Mr. Kushins coordinates all site-specxfic
underground tank investigations, tank closures, design and installation of
compliance monitoring systems, and haison between the client and regulatory
agencies.

KUSHINS-3R 9-88/2_.
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• REM II (Superfund) Size Manager for an uncontrolled hazardous waste size listed on -_
the Environmental Protection Agency's (EPA) National Priority L_st. As Site
Manager, Mr. Kushms was responsible for leading a multidisclphnary professional
team that provided technical oversight services to EPA. Technical oversight
services included support to EPA through review of reports and Remedial
Investigatlon/Feas_bihty Study activities conducted by the Potentially Responsible
Party.

• Project Engineer for hazardous waste management projects related to the compu-
ter industry, _ncluding industrial waste collection systems, underground acid waste
storage vaults, process gas handling, and seismic design for equipment and tanks
containing hazardous materials.

• Semor Samtary Engineer to the Southwest Ocean Outfall Project for the City and
County of San Francisco, providing design review for the headworks and offshore
structures and coordinating the environmental monitormg for the pred_scharge
program, plume modeling, and bacterial reduction studies.

• Sanitary Engineer for the San Leandro Bay Environmental Study for the San
Francisco Corps of Engineers, with respons_bility for writing the water quality
analys_s report.

• Participated with a team of inspectors to monitor dredging in San Francisco Say
for the Corps of Engineers Industry Capability Program. Utilized a computer and
plotter to verif_ the ship's course, capacity, speed, range, and distance for each
load of material dredged and disposed.

• Assistant Waste Management Engineer responsibile for advising local health and
vector control agencies m a 16 county coastal region on vector prevention aspects
of domestic, agricultural, and industrial wastes. Rev,ewed and commented on envl- - s

ronmental impact reports, Corps of Engineers, and Bay Conservation and Develop-
merit Commission permits for vector prevention standards and regulations.

• Reviewed apphcatlons for water supply utilities for loans under the California Safe
Drinking Water Bond Act of 1976. Consulted with purveyors and coordinated the
environmental documentation for ne_ construction or rehabihtation of existing
domestic water systems and processed final water permits for community systems.

• Participated with a team of engineers on federal flood control and water resource
projects. Researched, processed, and interpreted data for hydrologic computer
models for flood insurance studies.

• Consulted with general contractors on solar systems and designed roof connections
for solar panels and storage tank braces to withstand wind and seismic loads.

AFFILIATIONS

American Society of C_vll Engineers
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ROBIN K. SPENCER environmental engineering
hazardous materials management
project management

EDUCATION

Umversity of Califorma, Berkeley: B.A., Geography, 1980
University of California, Davis: Certificate, Hazardous Materials Management, 1987

Additional Courses and Workshops:
Chemistry of Hazardous Materials/Hazardous Wastes
Geology
Business Administration

Technical Writing
Certified Hazardous Materials Manager Review Course
Supervisor's Health and Safety Certification
Red Cross Standard First Aid and CPR

Level C Health and Safety Certification
NAUI-certlfied SCUBA diver

REGISTRATION

Certified Hazardous Materials Manager, 1989 (#1971)

PROFESSIONAL HISTORY

Woodward-Clyde Consultants, Senior Staff Scientist, 19gS-date
University of California, Lawrence Berkeley Laboratory, Research Associate, 1979-1985

REPRESENTATIVE EXPERIENCE

Ms. Spencer's primary role at Woodward-Clyde has been administration of the EPA REM
It 5upel'fund contract, the third largest contract in Woodward-Clyde's history. For 4
years she served in a variety of capacities for more than eight Superfund sites, several of
which had a budget of more than $1 million each.

Ms. Spencer has worked primarily on three large projects:

• Pentachlorophenol, formaldehyde, and heavy metals contamination of soil and
groundwater at a wood treatment plant Superfund site in Oroville, California.
Remedial Investigation/Feasibility Study phase, 19Fb-1989. Budget: $2.6 million.

• Asbestos mine and mill railings 5uperfund site in Coalinga, California. Remedial
Investigation/Feasibility Study phase, 1986-1988. Budget: $2.3 million.

• Volatile organic compound contamination of soil and groundwater at a Superfund
site in Tacoma, Washington. Remedial Design phase, 1985-1987. Budget: $1.1
million.

Responsibilities included:

• Proiect Management: Acted as site manager or assistant site manager for four
sites. Responsibilities included analyzing staffing and budget requirements,
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producing work assignment amendments, organizing client/staff meetings, and
reviewing regulatory requirements.

• Field Management: On-site supervisor for well installation; task leader for
sampling, excavation, and residuals disposal; Site Safety Officer; Quality Assurance
Officer (Tacoma, Washington; Oroville and Coalinga, California).

• Proiect Planning: Authored work plans, sampling and analysis plans, site
management plans, data management plans, and quality assurance project plans.
Developed project budgets. Reviewed EPA Region IX sampling and analysis plans.

• Data Assessment: Co-authored Remedial Investigation reports, field data reports
and a Feasibility Study report. Feasibility Study task leader.

• Subcontract Adminlstration/Equipment Procurement: Task leader for logistics on
two major field investigations. Followed rigorous government contract
procurement regulations for a 2-month (Coalinga, California) and a .S-month
(Orovllle, California) field investigation. Equipment and services for these two
projects totaled about $3.50,000. EPA commended the field operation at Oroville as
"very well organized and prepared."

• Bid Specificationsi Helped develop and write bid specifications for a Sl million US
Army Corps of Engineers remedial design (Tacoma, Washington). Authored bid
specifications or request for proposals totaling more than $250,000 lot two projects
(Oroville and Coalinga, California).

• Residuals Management: Task leader for removal of residuals from two sites to
Class I landfills(Tacoma, Washmgtonl and Oroville, California).

• Training: Trained WCC staff in EPA Contract Laboratory Program sample .-
documentation procedures (Oroville and Coalinga, California). _ Organized three
Red Cross First Aid and/or CPR classes for office. Chair of Earthquake
Preparedness Committee.

Other Supertund projects with which Ms. Spencer has had similar involvement include:

Pentachlorophenol-contaminated wood treatment plant, Oroville, California
Pesticide-contaminated aquifer, Oahu, Hawaii
Heavy metals-contaminated valley, Kellogg, Idaho
Pesticide-contaminated aquifer, Crescent City, California
Responsible Party search, Sun Valley, California

Other WCC projects Ms. Spencer has participated in include:

• Site investigation and characterization of hazardous wastes at Air Force bases in
Alaska. Sampling Task Leader, Health and Safety Officer and sampler for field
efforts at four sites. Developed the generic Quality Assurance Project Plan used
for several s_tes, co-authored work plans, decision documents, and the feasibility
study report. Led site inspection tours for vzsitmg Air Force/EPA/WCC
delegations.
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• Environmental assessment/site audit and hability calculation for a large real estate
acquisition. In a very short time frame, conducted site audits and title reviews for
18 sites in northern Cahfornla.

• Seismic trench logging of a Bay Area fault in support of an Alqulst-Prlolo Special
Studies Zone investigation for a hospital.

• Excavation supervision at a leaking underground storage tank site.

• Review of remedial investigation reports for chemical manufacturing plants in
France and Italy. Reports produced and reviewed in the WCC Lausanne office.

Ms. Spencer's responsibihties at Lawrence Berkeley Laboratory included:

• Research m nuclear waste isolation, geothermal energy, and indoor air quality.
Production of major scientific reports, including a review work on indoor air
pollutants. Management of senior staff scientist's S1./4 million research budget.

AFFILIATIONS

Society of Women Engineers
Academy of Hazardous Materials Managers

PUBLICATIONS/PRESENTATIONS

An introduction to Hazardous Materials/Hazardous Waste Management in the United
States. Invited Speaker to Environmental Studies class, University of California at
Berkeley, 1987o

Indoor air quahty control techniques: A critical review (with W. Fisk, D.T. Grimsrud,
F.3. Offerman, B. Pedersen, and R. Sextro). Lawrence Berkeley Laboratory, LBL-I6/493,
1984.

Listing of scientific data on the Baca Geothermal Field (with C.F. Tsang). Lawrence
Berkeley Laboratory, LBL-17675, 188/4.

Thermal impact of waste emplacemen_ and surface cooling associated with geological
disposal of nuclear waste (with 3.S.Y. Wang) D.C. Mangold, and C.F. Tsang). Lawrence
Berkeley Laboratory, NUREG/CR-2910, LBL-133/41, 1981.
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